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Introduction

A Selected Listing of NASA Scientific and Technical Reports for 1963 assembles in

one publication a listing of NASA reports that were announced in Scientific and Technical

Aerospace Reports (STAR) during 1963 and were issued as part of the following NASA

report series: Technical Reports (NASA TR), Technical Notes (NASA TN), Special Publi-
cations (NASA SP), Contractor Reports (NASA CR), and Technical Translations (NASA

TT). It does not include a large body of NASA scientific and technical information reported

in various journals, nor does it include less formal publications such as Technical Memo-

randums (NASA-TM).

The arrangement of this publication is the same as that of STAR. The first section

contains the bibliographic citations and abstracts arranged by subject categories. The second

section contains the five indexes (Subject, Corporate Source, Personal Author, Report/

Accession Number, and Accession/Report Number) that have proved useful in STAR.

All documents listed are available without charge to:

1. NASA Offices, Centers, contractors, subcontractors, grantees and consultants.

2. Other U. S. Government agencies and their contractors.

3. Libraries that maintain depositories of NASA documents for public reference.

4. Other organizations having a need for NASA documents in work related to the

aerospace program.
5. Foreign organizations that exchange publications with NASA or that maintain

depositories of NASA documents for public use.

Organizations and individuals not falling into one of these categories may purchase

the documents listed from either of two sales agencies, as specifically identified in the ab-
stract section:

Office of Technical Services (OTS)

U. S. Department of Commerce

Washington, D. C. 20230

Superintendent of Documents (GPO)

U. S. Government Printing Office

Washington, D. C. 20402

Information on the availability of this publication and other reports covering NASA
scientific and technical information may be obtained by writing to:

Scientific and Technical Information Division

National Aeronautics and Space Administration
Code ATSS-AD

Washington, D. C. 20546.

Scientific and Technical Information Division
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01 GENERAL
Includes administration and management; space law and
related legal matters: legislative hearings and documents;

and symposia or conferences of a broad or general nature.

N63-11137 National Aeronautics and Space Administration,
Washington, D.C.

PROCEEDINGS OF THE SECOND NATIONAL CONFERENCE ON

THE PEACEFUL USES OF SPACE, SEATTLE, May 8-10, 1962
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19. TELSTAR PROJECT J.H. Felker (Am. Tel. and Tel., N.Y.)
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01 GENERAL

Research problems are presented under the following 12 cate-

gories: (1) vehicle performance, (2) vehicle structures, (3) vehic(e

powerp(ants, (4) fire hazards, (5) environment, (6) stability and

control, (7) air traffic control and communication, (8) collision avoid-

ance, (9) instrumentation, (10) medical and human factors, (11 ) crash-

worthiness, and (12) community relations. Specific recommendations

of research studies needed in each of the categories are given and

discussed. Author

N63-15357 National Aeronautics and Space Administration.

Washington, D C
PROCEEDINGS OF THE SECOND NASA-INDUSTRY PRO-

GRAM PLANS CONFERENCE, WASHINGTON, D.C., FEBRU-

ARY 11-12,,1963

Walter L Lingle, Jr,etal [19631 221 p

(NASASP-29) GPO: $1 25

The papers presented at this conference discuss the NASA

projects currently in progress and studies being made of possible

new prolects The purpose of these papers is to acquaint industry

with these projects and provide information that will be of benefit

to industry in planning research and development programs and in

responding to future NASA requests for proposals R CM

NB3-21126 National Aeronaut¢cs and Space Admlmstration.

Washington. D C

PROCEEDINGS OF THE CONFERENCE ON SPACE-AGE

PLANNING A PART OF THE THIRD NATIONAL CON-

FERENCE ON THE PEACEFUL USES OF SPACE. CHICAGO,

MAY 1-9, 1963

1963 272 p

(NASA SP 40) GPO $200

CONTENIS

PRESIDENT'S GREETING J F Kennedy

THE NATIONAL SPACE PROGRAM

KEYNOTE ADDRESS- NATIONAL GOALS IN THE SPACE

AGE J E Webb p 1 7

t THE NATIONAL PROGRAM FOR THE EXPLORA-

TION OF SPACE D M D Wyatt p 9 17 (See N63-21127

21-32)

2 RESULTS OF SCIENTIFIC RESEARCH IN SPACE

J E Naugle p19-26 (SeeN63-2112821-32)
3 SPACE SCIENCES--LUNAR AND PLANETARY

EXPLORATION O W Nicks p 27-36 (See N63-21129 21-

32)
4 MANNED SPACE FLIGHT PROGRAM J F Shea

p37-45 (SeeN63-2113021-29)
5 MANNED SPACECRAFT J C Elms (NASA

Manned Spacecraft Center. Langley Stat4on) (See N63-21131

21-30)

6 LARGE LAUNCH VEHICLES IN THE MANNED

SPACE PROGRAM R F Freltag p 55-65 (See N63-21132

21-30)

7 THEHUMAN FACTOR IN MANNED SPACE FLIGHT

D H Stoddard p67-71 (SeeN63-2113321-14)

8 THE RESEARCH BASIS FOR FUTURE SPACE

PROGRAMS R L Bisplinghoff p 73-79 (See N63-21134

21-01)

9 APPLICATIONS SATELLITES--COMMUNICATIONS

ANDWEATHER L Jaffee p 81-93 (See N63-21135 21-08)

10 SCIENTIFIC SPACECRAFT E M Cortnght p 95-

99 (See N63-21136 21-32)

11. INTERNATIONAL COOPERATION IN SPACE

EXPLORATION A W Frutkin and R J. H Barnes p 101-111

(See N63-21137 21-O1)

THE UNIVERSITY-INDUSTRY PARTNERSHIP IN SPACE

PROJECTS

12 CONTRIBUTIONS OF EDUCATIONAL AND RE-

SEARCH PROGRAMS TO MANPOWER AND ADVANCES

IN THE SPACE SCIENCES F. Seitz (111 U) p 117-123

(See N63-21138 21-01)

13 UNIVERSITY RESEARCH ACTIVITIES AND THEIR

IMPACT ON THE NATIONAL SPACE PROGRAM W H

Picketing (JPL) p 125-130 (See N63-21139 21-01)

14 UNIVERSITY RESEARCH PARKS--AN EXAMPLE

OF UNIVERSITY-INDUSTRY cooPERATION PANEL DIS-

CUSSION p 131-144

HOW SPACE ACTIVITIES ARE CHANGING THE ECONOMY

_5 GOALS AND THE UNIVERSITY G W Beadle

(Chicago U) p 149-151 (See N63-21140 21-O1)

16 THE ECONOMIC EFFECTS OF THE SPACE PRO-

GRAM A Downs (Real Estate Res CorD) p 153-158

(See N63-21141 21-01)

17 IS THERE A FUTURE FOR SMALL BUSINESS IN

THE SPACE AGE? J E Horne (Small Business Admin)

p 159-163 (See N63-21142 21-01)

18 FREE ENTERPRISE IN SPACE N N Mmow (FCC)

p 165-170 (Se N63-21143 21-01)

CONSUMER GOODSOPPO:_TUNITIES FROM SPACE

RESEARCH

19 SPACE TECHNOLOGY AND ITS POTENTIAL FROM

AN INDUSTRIALISTS VIEWPOINT E P Stevenson p 179

183 (See N63 2114421-01)

20 THE NASA PROGRAM OF INDUSTRIAL APPLICA-

TIONS L B C Fong p 185-190 (See N63-21145 21-01)
21 HOW COMPANIES HAVE TURNED SPAC r TECH-

NOLOGY INTO INDUSTRIAL PROFITS H M ,Jadberry

(Midwest Res Inst) p 191-198 (See N63-21146 21-01)

22 AN INDUSTRIAL DERIVATIVE FROM THE SPACE

PROGRAM R B Barnes (Barnes Eng Co) p 199 203

(See N63-21147 21-01)

23 HOWTO ACCELERATE THE APPLICATION OF RE-

SULTS OF SPACE RESEARCH IN INDUSTRY PANEL DIS-

CUSSION p 205-207

PLACEMENT AND MANAGEMENT OF _ESEARCH AND

DEVELOPMENT PROJECTS

24 HOW NASA SELECTS AND MANAGES PROGRAMS

R C Seamans, Jr p 215-223 (See N63-21148 21-01)

25 THE PRIME CONTRACTOR'S ROLE IN THE NA-

TIONAL SPACE PROGRAM J L Atwood (North Am Avta-

t_on, Inc, Downey) p 225-230 (See N63-21149 21-01)

26 THE ROLE OF THE SUBCONTRACTOR C L Daws

(Minneapohs-Honeywell Reg Co, Mmn) p 231-234 (See

N63-21150 21-01)

27 SYSTEMS ENGINEERING J A Hornbeck and J M

West (Bellcomm, Inc) p 235-237 (See N63-21151 21-06)

28. MANAGEMENT OF THE SPACE PROGRAM AT A

FIELD CENTER W yon Braun (NASA Marshall Space Fhght

Center) p 235-250 (See N63.21152 21-01)



02 AERODYNAMICS OF BODIES. COMBINATIONS, AND INTERNAL FLOW

OPPORTUNITIES AND CHALLENGES IN SPACE

PROCUREMENT

29. NASA PROCUREMENT POLICIES E W. Brackett

p 259-264 (See N63-21153 21-01)

30 IMPACT OF THE LEWIS RESEARCH CENTER ON

MIDWEST INDUSTRY W T Otson <NASA Lewis Res

Center) p 265-272 (See N63 21154 21-01)

31 NUCLEAR PROPULSION--AN EMERGING TECH.

NOLOGY H B Finger p 273 282 (See N63-21155 21-27)

32 THE JOB AHEAD FOR THE MIDWEST PANEL

DISCUSSION p283 289

N63-21951 National'Aeronautics and Space Administration,

Manned Spacecraft Center. Houston. Tex

MERCURY PROJECT SUMMARY INCLUDING RESULTS

OF THE FOURTH MANNED ORBITAL FLIGHT, MAY 15 AND

16, 1963

Washington. NASA. Oct 1963 435p 84refs

(Proi Mercury)

(NASA SP-45) GPO $2 75

14. SPACECRAFT PREFLIGHT PREPARATION J.C.

Moser, G. M. Preston, J. J. Williams. and A. E. Morse, Jr

p 243-252 (See N63-21965 22-06)

16. FLIGHT CONTROL OPERATIONS J+ D. Hodge and

D.T. Lockard p253-267 (SeeN63-2196622-O8)

16. RECOVERY OPERATIONS R. F. Thompson. D. E

Stullken. B. L. Hodge. and J. Stonesifer p 269-279 (See N63-

21967 22-10)

17 ASTRONAUT PERFORMANCE W. J North. H p,

KeuhneI, J J. Van Bockel. and J B Jones p 281-296 5 refs

ISee N63-21968 22-14)

18. AEROMEDICAL OBSERVATIONS A D Catterson.

E P. Mc Cutcheon. H. A. Minners. and R. A. Pollard p 299-

326 3 refs (See N63-21969 22-14)

19. OBSERVATIONS OF SPACE PHENOMENA S D

Soules (Weather Bur.), W. F. Hugh (Minn. U.). J. A. O'Keefe.

L Dunkelrnan. and P D Lowman. Jr (NASA Goddard Space

Flight Center) p 327-347 25 refs (See N63-21970 22-29)

20+ ASTRONAUT'S SUMMARY FLIGHT REPORT

L G Cooper. Jr. p349-358 (SeeN63-21971 22-01

CONTENTS:

1 PROJECT REVIEW W C Williams. K S Kleinknecht,

W M Bland. Jr and J E Bost p 1-31 12 refs (See N63-

21952 22-32)
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Mc Guire (NASA Headquarters) and J J Shannon p 33-36

(See N63-21953 22-O1)
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3 SPACECRAFT SYSTEMS DEVELOPMENT AND

PERFORMANCE J H Boynton. E M Fields. and D F Hughes

p39 67 11 refs (See N63-2195422-O6)

4 MERCURY-REDSTONE LAUNCH-VEHICLE DEVEL-

OPMENT AND PERFORMANCE E Bertram (NASA Launch

Operations Center) and J P Kuettner p 69-79 (See N63-

21955 22-32)

5 MERCURY-ATLAS LAUNCH-VEHICLE DEVELOP-

MENTAND PERFORMANCE C L Candy. Jr andl B Hanson

(AF Systems Command) p 81-104 (See N63-21956 22-32)

6 RELIABILITY AND FLIGHT SAFETY J.C French and

F J Barley, Jr p 105=116 (See N63-2195722-04)
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p 119-125 (See N63-2195822-22)
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H W Wood. V F Gardner, E A, Ross. and L R $telter

(NASA Goddard Space Flight Center) p 127-154 2 refs

(See N63-29159 22-08)

8 OPERATIONAL SUPPORT FROM THE DEPART-

MENT OF DEFENSE L I Davis (Air Force) p 155-170 (See

N63-21960 22-01)

10. ASTRONAUT TRAINING R B Voas, H I Johnson,

and R Zedekar p 171-198 19 refs (See N63-21961 22-14)

11 AEROMEDICAL PREP_kRATIONS C A Berry

p 199-209 12refs (SeeN63-2196222-14)

III FLIGHT OPERATIONS

12 SPECIAL INFLIGHT EXPERIMENTS L R Fisher.

W O Armstrong, end C. W Warren p 213-229 2 refs (See

N63-21963 22-29)

13 FLIGHT DATA REPORTING R E Mc Kann, W A

Kelley, and W R Kelly p 231-242 5 refs (See N63:21964

22-08)

N63-22264 National Aeronautics and Space Administration.

Washington. DC

AEROELASTIClTY SYMPOSIUM

(Gottingen. W Germany. Max-Planck-lnstltut fur Stromungs-

forschung und Aerodynam_sche Versuchsanstalt. Sept 1963

194 p 29 refs Transl into ENGLISH of papers presented at

Syrup on Aeroelasticity. GottMgen, Apr 16-17, 1957

(NASA TT F-81) OTS: $300
CONTENTS

1 A CALCULATION METHOD FOR SOLVING AERO

ELASTIC PROBLEMS FOR STUB WINGS AND ENTIRE AIR

CRAFT H G Kussner p 4 -50 6refs (See N63-22265 23 03i
2 FLUTTER CALCULATION WITH MANY DEGREES

OF FREEDOM FOR MODERN AIRCRAFT A I van de Vooren

p51-77 4refs (SeeN63 2226623-02)

3 RATIONAL USE FOR FLUTTER CALCULATION OF

VALUES FOUND BY STA]IC.VtBRATION TEST G de Vr+es

p78 98 4refs (See N63-22267 23 33)

4 VARIOUS CALCULATIONS OF FLUTTER FOR

AILERONS WITH HYDRAULIC SERVO CONTROL ME

CHANISMS E G_uschwttz p 99 131 8 refs /See N63+22268

23-02)

5 DETERMINATION OF NON STEADY AERODY-

NAMIC FORCES AT M O THROUGH ELECTRIC ANALOGY

M Merbt and S Hansson p 132 166 7 refs (See N63-22269

23-02)

6 STATIC VIBRATION TESTS OF SAILPLANE WITH

ELECTRONIC MEASURING INSTRUMENTS J Schoen

p167-189 (See N63-2227023-04)

O2 AERODYNAMICS OF BODIES,
COMBINATIONS, AND INTERNAL
FLOW
Includes aerodynamics of channels, cowls, ducts, ejectors.

nozzles, etc. For related information see: 03 Aerodynamic,=

of Wings. Rotors. and Control Surfaces; and 11 Fluid

Mechanics.
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N63-10178NationalAeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

STATIC STABILITY INVESTIGATION OF PROPOSED PROJECT

FIRE SPACE-VEHICLE AND REENTRY-PACKAGE CONFIGURA-

TIONS AT MACH NUMBERS FROM 1.47 TO 4.63

Dennis E. Fuller and C. Donald Bobb Washington, NASA, Nov.

1962 22 p 1 ref

(NASA TN D-1497) OTS: $0.75

Tests were conducted in the Langley Unitary Plan wind tunnel

on proposed space-vehicle and reentry-package model configurations

for Project Fire. Five different second-stage veioclty-reentry-package

combinations were investigated as part of the two-stage space-

vehicle configuration. Only one reentry-package configuration was

tested. Tests were performed through an ang)e-af-affack range from

about -7 ° to 18 ° . The Reynolds number for these tests was held

constant at 3.0 x 10' per foot. Author

N63-10628 National Aeronautics and Space Administration,

Langley Research Center, Langley Station, Va.

STATIC STABILITY TESTS IN THE LANGLEY 24-INCH HYPERSONIC

ARC TUNNEL ON A BLUNTED CONE AT A MACH NUMBER OF 20

Edwin F. Harrison Washington, NASA, Dec. 1962 22 p 7 refs

(NASA-TN-D-1508) OTS: $0.50.

A compilation, of experimental normal-force and pitching-

moment coefficients is presented for a 9 ° semivertex-angle blunted

conb at Moth _numbers of 6.8, 9.6, 17, 17.3, 20, and 24 at angles of

attack from -- 2.5 ° to 12.5 °. The configuration had a truncated conical

bose and was designed as a 1/7-scale Scout project payload model.

The investigation at a Mach number of 20 was the first force test

conducted in the Langley 24-inch hypersonic arc tunnel. Author

N63-11513 National Aeronautics and Space Administration,

Washington, D.C.

AEROOYNAMICS OF SPACE VEHICLES

Robert W. Boswinkle, Jr., John P. Campbell, Mitchel H, Bertram,

David E. Fetterman, Jr., John R. Henry, R. L. Trimpi, F. C. Grant, and

Nathaniel B. Cohen 1962 57 p 120 refs Papers presented

at Session Q of the NASA-University Conf. on the Science and

Technol. of Space Exploration, Chicago, Nov. 1-3, 1962 (See N63-

11,502 03-29)

(NASA-SP-23) GPO: $0.40
CONTENTS:

1. AERODYNAMIC PROBLEMS OF LAUNCH VEHICLES R.W.

Boswinkle, Jr. (NASA. Langley Research Center) 9 p
15 refs

2. LOW-SPEED AERODYNAMIC RESEARCH RELATED TO THE

LANDING OF SPACE VEHICLES J.P. Campbell (NASA.

Langley Research Center) 12 p 9 refs
3. THE AERODYNAMICS OF HYPERSONIC CRUISING AND

BOOST VEHICLES M.H. Bertram, David E. Fetterman, Jr.,

and John R. Henry (NASA. Langley Research Center) 20 p
54 refs

4. AERODYNAMIC AND HEATING PROBLEMS OF ADVANCED

REENTRY VEHICLES R. h Trimpi, F. C. Grant, and N. B.

Cohen (NASA. Langley Research Center) 15 p 42 refs

N63-11617 Notional Aeronautics and Space Administration.

Ames Research Center, Moffett Field, Calif.

AERODYNAMIC CHARACTERISTICS IN GROUND EFFECT Of A

LARGE-SCALE MODEL WITH A HIGH DISK-LOADING LIFTING

FAN MOUNTED IN THE FUSELAGE

Richard A. deSavigny and David H. Hickey Washington, NASA,

Jan. 1963 52p 5refs

(NASA TN D-1557) OTS." $1.50

The large-scale VTOL airplane model tested had a shoulder-

mounted unswept-wing-of-aspect ratio 5. Characteristics of the model

with and without the horizontal tail were obtained with the wing

at 1.83 and 2.39 fan diameters from the simulated ground plane

installed above the wind-tunnel floor. Test airspeeds ranged from

20 to 80 knots• Longitudinal forces and moments, some installed fan

performance, static-pressure distributions on the fuselage, and down-

wash at the horizontal tail are presented. Author

N63-11779 Notional Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

JET EFFECTS ON ANNULAR BASE PRESSURE AND TEMPERATURE

IN A SUPERSONIC STREAM

Milton A. Beheim, John L. Klann, and Richard A. Yeager Washing-

ton, NASA, 1962 42 p 15 refs

(NASA TR R-125) GPO: $0.55

The theoretical and experimental investigation was conducted

with single jet configurations at flee-stream Math numbers of 2.0 and

1.6. Theoretical base-pressure ratios were generally less than ex-

perimental values, but were in closer agreement for the short-nozzle

designs than for the full-length isentropic nozzles, in general, the

predicted base-temperature ratios were greater than experimental

values, and this deviation decreased with increasing ratio of jet

total to base static pressure. This deviation was less at Math 1.6

than at 2.0, and was less for high-area-ratio nozzles than for low-

area-ratio designs. The effect of base bleed on base pressure could

be predicted with good accuracy at low bleed-flow rates. Author

N63-11846 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Vo.

AERODYNAMIC CHARACTERISTICS OF FOUR-DUCT TANDEM

VTOL-AIRCRAFT CONFIGURATIONS

William A. Newsom, Jr. Washington, NASA, Jan. 1963 152 p

2 refs

(NASA TN D-1481) OTS: $3.00

This paper presents a summary of several wlnd-tunnel investi-

gations conducted for the study of four similar VTOL-aircraft con-

figurations, powered by four tilting ducted propellers arranged in

tandem pairs. The results of the investigation indicated that aircraft

of this type could hove acceptable aerodynamic and static longi-

tudinal- and lateral-stability characteristics in both transition and

cruise flight. However, the lateral force due to sideslip was abnor-

mally high and might have caused the aircraft to be too sensitive

to side gusts. '._Jthor

N63-12287 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

EXPERIMENTAL AND THEORETICAL STUDIES OF THE EFFECTS

OF CAMBER AND TWIST ON THE AERODYNAMIC CHARAC-

TERISTICS OF PARAWINGS HAVING NOMINAL ASPECT RATIOS

OF3 AND6

Edward C. Polhamus and Rodger L. Naeseth Washington, NASA,

Jan. 1963 37 p 1,5 refs

(NASA TN D-972) OTS: $1.00

Low-speed wind-tunnel studies were made of the effects of cam-

bet and twist and the effects of aspect ratio on the aerodynamic

characteristics of parawin_s. To determine the effects of camber

and twist, tests were made both with the conventional conical-type

canopy, which provides camber and washout, and with a cylindrical-

type canopy which provides essentially zero camber and twist. With

regard to aspect ratio, tests were made of parawings having aspect

ratios of 3 and 6; the range was thereby extended well beyond that

of previous investigations. The degree to which airfoil and wing

theory can be used to predict the aerodynamic characteristics of

parawings was also investigated. Results indicated that improve-

meats in lift-drag ratio can be obtained both by the use of the

cylindrical canopy and by the use of o high-aspect-ratio canopy. The

aspect-ratio-6 cylindrical parawing provided a maximum lift-drag

ratio of approximately 13.6. The results also indicated that, for
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conicaltypecanopies,improvementsinthezero-liftpitching-moment
characteristicscouldbeobtainedbyuseofthehigheraspectratio.
Withregard to theory, the results indicated that sufficient accuracy

for preliminary design can be obtained by use of the Pankhurst

method for camber effects and the Weissinger _nethod for angle-of-

attack and twist effects. Author

N63-12489 National Aeronautics and Space Administration. Ames

Research Center, Moffett Field, Calif.

A LARGE-SCALE WIND-TUNNEL INVESTIGATION OF A WING-

LESS VERTICAL TAKE-OFF AND LANDING AIRCRAFT

David G. Koenig and James A. Brady _Washlngton, NASA, Feb.

1963 49 p 4 refs

(NASA TN D-1335) OTS: $1.25

Results of tests on the wind-tunnel ground plane system at 0 °
sideslip ore presented for airspeeds from 20 to 70 knots and exit vane

angles between 33 ° and 70 °. These results together with previously
published results of tests or fixed ground height are combined in the

present report to obtain certain conclusions concerning the perform-
once, stability, and control of the aircraft. Author

N63-12701 National Aeronautics and Space Administration.

Ames Research Center, Moffett Field, Calif.

STATIC AERODYNAMIC CHARACTERISTICS OF A SHORT

BLUNT 10" SEMIVERTEX ANGLE CONE AT A MACH NUMBER

OF 15 IN HELIUM

Melvin J. Fohrman Washington, NASA, Feb. 1963 37 p 12 refs

(NASA TN D-1648) OTS: $1.00

Force, moment, and shock-wave data were obtained on two

blunt bodies, one having a flat base and the other a conical after-

body with a semivertex angle of 50 °. The Reynolds number for the

tests was 2.25 x 10 _ based on maximum body diameter, and the

angle-of-attack range extended from 0 ° to 180 °. The data were

compared to modified Newtonian theory, theoretical values for a

cone, a numerical flow-field analysis, and an approximate method

for predicting the forebody shock wave. Author

Calculations have been carried out for a perfect-gas flow to

show the effect of a wide range of parameters on the average skin

friction on o flat plate in turbulent flow by the reference-temperature

method (however, to some extent laminar flow was also treated). Some

of the variables were Moth number, Reynolds number, and wall and

free-stream temperature level for ratios of specific heats of 7/5 and

5/3. The effect of the blunt leading edge was calculated by assuming

that the turbulent boundary layer is growing in the reexpanded flow
behind a normal shock at various free-stream Mach numbers. Anal-

ogous to angle of attack, the pressure level on the plate was varied

over o wide range to show the effect on skin friction for the plate

with sharp and blunt leading edges. Relations which allow the results

to be applied to cones and wings of tapered planform were shown.

Author

N63-13106 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Vo.

A PRELIMINARY THEORETICAL STUDY OF THE EXPANSION

TUBE, A NEW DEVICE FOR PRODUCING HIGH-ENTHALPY

SHORT-DURATION HYPERSONIC GAS FLOWS

Robert L. Trimpl Washington, NASA, 1962 31 p 12 refs

(NASA TR R-133) GPO: $0.40

A preliminary theoretical study was conducted of a new tech-

nique for producing high-enthalpy gas flows. The device con-

sidered utilizes an unsteady expansion process for the purpose of

total-entholpy multiplication. Analyses were conducted for both

perfect and real air in equilibrium, assuming idealized diaphragm

bursts, centered expansion waves, and continuum flow. Results of

the study showed the expansion tube capable of outperforming the

conventional shock tunnel by a factor of approximately 2 in velocity

for the same test-section ambient density and pressure. The degree

of dissociation is low at all phases of the thermodynamic cycle in

the expansion tube; thus the test-section air has a good possibility

of being in equilibrium. Maximum pressures involved in the cycle for

duplicating a typical reentry from a lunar mission ore low enough for

existing pressure-vessel techniques. Both the known and anticipated

advantages and disadvantages of this new concept are also discussed.

Author

N63-12950 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

PRESSURE DISTRIBUTIONS OVER THE FORWARD PORTION OIF

THE PROJECT FIRE SPACE-VEHICLE CONFIGURATION AT MACH

NUMBERS FROM 0.25 TO 0.60

William P. Henderson Washington, NASA, Feb. 1963 28 p
(NASA TN D-1612) OTS: $0.75

An investigation was made in the Langley 7- by 10-foot tran-

sonic tunnel to determine the pressure distributions over a 0.0628-

scale model of the forward portion of the Project Fire space-vehicle

configuration. Tests were made at Mach numbers of 0.248, 0.395,

and 0.585. Data are presented for the model at angles of attack

ranging from -8 ° to 8 ° and at roll angles of 0 °, 15 °, 30 °, 50 °. and

90°" Author

N63-13105 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Vo.

CALCULATIONS OF COMPRESSIBLE AVERAGE TURBULENT SKIN
FRICTION

Mitchel H. Bertram Washington, NASA, 1962 34 p 23 refs
(NASA TR R-123) GPO: $0.40

N63-13186 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

EXPLORATORY INVESTIGATION OF THE EFFECT OF A FOR-

WARD-FACING JET ON THE BOW SHOCK OF A BLUNT BODY

IN A MACH NUMBER 6 FREE STREAM

David J. Romeo and James R. Sterrett Washington, NASA, Feb.

1963 46 p 12 refs

(NASATND-1605) OTS: $1.25

The effect of a forward-facing jet on the bow shock of a blunt

body in a Math 6 free stream was investigated experimentally. The

models tested had forward-facing jets using air and helium exhausting

otMach numbers from 1 to 10.3 and were run through a range of

the ratio of jet total pressure to free-stream total pressure of 0.03

(jet off) to 2.5. The ratio of body diameter to jet-exit diameter varied

from 1.12 to 5S.6and the angle of attack was varied from 0 ° to 35 ° .

The experimental results show that the main-stream shock can be

affected by the jet in two significantly different ways. One way is

simply to move the strong shock away from the body without altering

its shape. The second and perhaps more interesting case occurs when

the jet causes o large displacement of the main shock and consider-

ably changes its shape. It was found that the ratio of jet tota_ pressure

to free-stream total pressure necessary to obtain the large displace-

ments of the main-stream shock depended on the ratio of body

diameter to jet-exit diameter and also on the jet-exit Moch number.

The maximum amount the shock could be displaced in percent of

body diameter was seen to increase with increasing jet-exit Mach

number and also with decreasing ratio of body diameter to jet-exit

diameter. For the models that were investigated through on angle-

of-attack range, the displacement became very unsteady and fell



02 AERODYNAMICS OF BODIES. COMBINATIONS, AND INTERNAL FLOW

off sharply as the angle of attack was increased. Simplified theoret-

ical considerations applied to the shock-displacement phenomena

provide o possible explanation for the two different types of main-

stream shock displacement. Theoretical curves show the regions where

these types of displacement would occur for different exit Math

numbers and pressure ratios for o forward-facing jet in o Math 6

stream. Author

N63-13562 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Vo

AERODYNAMIC CHARACTERISTICS AT A MACH NUMBER OF

6.77 OF A 9" CONE CONFIGURATION, WITH AND WITHOUT

SPHERICAL AFTERBODIES, AT ANGLES OF ATTACK UP TO

180" WITH VARIOUS DEGREES OF NOSE BLUNTING

Luther Neal, Jr. Washington, NASA, Mar. 1963 25 p 19 refs

(NASA TN D-1606) OTS: $0,75

Force and moment tests have been conducted on both sharp

and spherical blunted cone configurations having semivertex angles

of 9 ° in the Langley 11-inch hypersonic tunnel at a Math number

of 6.77, a Reynolds number per inch of 135,000, and an angle-of-

attack range from 0 ° to 180 °. Analysis of the results indicates that

a second stable trim condition can exist near or = 180 ° for flat-base

cone configurations depending upon the fineness ratio of the cone.

However, it appears that this condition may be prevented by the

addition to the basic cones of spherical afterbody caps whose centers

of curvature coincide with the respective moment references. A

comparison of the experimental data with theory by using a combi-

nation of impact and modified Newtonian theory over different

portions of the body shows that, except for the stable region at an

angle of attack of 180 ° for the blunt cones, the method provides

an adequate means of predicting the general trends of cone configu-

rations throughout the entire 180 ° angle-of-attack range. Moreover,

the actual magnitudes of the characteristics are predicted satisfac-

torily in many instances. At an angle of attack of 0 °, however, the

method significantly overpredicts the lift-curve slope CL, ' and the

negative pitching-moment curve slope Cm, for the cones with large

nose bluntness. Author

N63-13716 Notional Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

AERODYNAMIC DRAG AND STABILITY CHARACTERISTICS OF

TOWED INFLATABLE DECELERATORS AT SUPERSONIC SPEEDS

John T. Mc Shero, Jr. Washington, NASA, Mar. 1963 24 p 6 refs

(NASA TN D-}601) OTS: $0.75

A wind-tunnel investigation has been conducted to study the

possibility of inflating balloon and cone devices to give the same

drag and stability characteristics as their solid counterparts over the

Math number range from 2.00 to 4.65. The results include some

effects of Math number, tow-cable length, and inlet configurations

on the drag and stability of these inflatable decelerators. Both the

closed pressure-inflatable and self-inflatable (ram-air) decelerator

configurations were fully inflated and had approximately the same

drag and stabihty as their solid counterparts. The decelerator exhibits

excellent stability in the supersonic woke region. The drag reaches

o maximum and has little change with increases in tow-cable length

when the decelerator reaches the supersonic wake region. Author

N63-137 III National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

EFFECT OF CROSS-SECTiON SHAPE ON THE AERODYNAMIC

CHARACTEIIISTICS OF BODIES AT MACH NUMBERS FROM 2.$0

TO 4.63

Dennis E. Fuller, David S_ Shaw, and Donald L. Wassum Washing-

ton, NASA, Mar. 1963 31p 5refs

(NASA TN D-1620) OTS: $0.75

An investigation has been mode in the high-Moch-number test

section of the Langley Unitary Plan wind tunnel to determine the

aerodynamic characteristics of several bodies that differed only in

crass section. All of the bodies had a fineness ratio of 10 and the

some longitudinal cross-_'tional area distribution. The cross-sectional

shapes tested were o circle; ellipses with width-height ratios of _a :1,

! _ :1, and 2:1; and flat-bottom and fiat-top semiellipses. In addition,

flat-bottom and fiat-top bodies with triangular-shaped cross sections

and rounded corners were tested. The tests were performed at Math

numbers from 2.50 to 4.63, and at Reynolds number per foot of

2.5 x 106. The results indicate that increasing the wldth-height ratio

of the bodies provides substantial increases in lift and in lift-drag

ratio. In addition, the results for the flat-top body with an unsym-

metrical nose indicates the possibility of combining positive pitching

moments at zero angle-of-attack with high lift-drag ratios. Author

N63-13788 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.
LONGITUDINAL AERODYNAMIC CHARACTERISTICS AT MACH

NUMBERS FROM 0.40 TO 1.10 OF A BLUNTED RIGHT-TRIAN-

GULAR PYRAMIDAL LIFTING REENTRY CONFIGUFQ.ATION

EMPLOYING VARIABLE-SWEEP WING PANELS

Bernard Spencer, Jr. Washington, NASA, Mar. 1963 70 p

10 refs

(NASA TN 0-1518) OTS: $1.75

An investigation has been conducted in the Langley 7- by 10-foot

transonic tunnel at Math numbers from 0.40 to 1.10 on a right-

triangular pyramldal-type reentry configuration employing variable

wing sweep as a means of increasing llft and lift-drag ratio at

subsonic speeds. Various means of longitudinal control were also

tested in conjunction with the range of wing-panel sweep at a Math

number of 0.40. The results indicated that reducing the sweep of

the wing panels from 80 ° to 0 ° at o Math number of 0.40 increased

the maximum lift-drag ratio of the basic configuration from 2.55 to

5.65 and increased the lift-curve slope from 0.0195 to 0.0565 with

little or no change in the low-lift stability level for the configuration

with all controls off. The configuration having 30 ° or 40 ° sweep

provided the highest lift coefficient for the maximum angle-of-attack

range of the investigation. Wing-panel leading-edge sweep angles

below 30 ° indicated stalling and rapid losses in lift coefficient

occurring at moderate angles-of-attack. Comparison of the longi-

tudinal control characteristics of o high and low horizontal tail

and a trailing-edge flap control indicated the highest values of

control effectiveness for the high-positioned horizontal tai_, tl_, of

the trailing-edge flap control provided trim conditions thr .,,,.,uS

the angle-of-attack range. Author

N63-13791 National Aeronautics and Space Administration. Long-

lay Research Center, Langley Station, Va.

EXPERIMENTAL INVESTIGATION OF THE DYNAMIC STABILITY

OF A TOWED PARAWlNG GUDER MOOEL

Robert E. Shanks Washington, NASA, Mar. 1963 15 p 2 refs

(NASA TN D-1614) OTS: $0.50

An investigation of the dynamic stability characteristics of a

towed parawing glider has been made in the Langley full-scale

tunnel by means of free-flight model tests. The model was tested in

its basic configuration (wing, risers, and a steel weight representing

a payload) and with various amounts of vertical side area added

in the plane of symmetry beneath the wing. The investigation showed

that the basic configuration had unsatisfactory tow characterist_

because of a large, constant-amplitude lateral oscillation which

seemed to consist of a large amount of sidewise motion in proportion

to the roll and yaw. It was found that the addition of vertical side

area could provide satisfactory tow characteristics if the area was

properly located. It should be pointed out that in this investigation

the model did not have a cargo package of any appreciable

dimensions and, therefore, only the aerodynamics of the wing and

vertical panels were involved. For other configurations a somewhat
different arrangement of side area might be necessary to achieve

satisfactory tow. Author
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N63-14029NationalAeronauticsandSpaceAdministration.
AmesResearchCenter,MoffettField,Calif.
ANEXI_RIMENTALEVALUATIONOFAEROOYNAMICDAMP-
INGMOMENTSOF CONES WITH DIFFERENT CENTERS OF

_TATION

V_lliom R. Wehrend, Jr. Washington, NASA, Mar. 1963 52 p
4 refs

(NASA TN D-1768) OTS: $1.50

The static and dynamic stability characteristics of a 12 _ ° semi-

vertex angle cone were studied. The cone was tested with both sharp

and blunt tips and with a flat base and spherical segment after-

bodies. The tests were performed at Mach numbers from 0.25 to

2.20 for angles-of-attack from-13" to +i8 °. The Reynolds number
vQried from 0.68 million to 1.54 million based on model base diam-

eter. Presented are measurements of the normal force, axial force,

base pressure, and pitching moment from the static tests, and the

damping-in-pitch moment from the dynamic tests. The reduced fre-

quency varied from 0.013 to 0.133 during the oscillatory tests.
Author

N63-14588 National Aeronautics and Space Administration.

Ames Research Center, Moffett Field, Calif.

AN INVESTIGATION OF FLOW VISUALIZATION TECHNIQUES

IN HELIUM AT MACH NUMBERS OF 15 AND 20

Charles E. Duller Washington, NASA, Apr. 1963 18 p 8 refs

(NASA TN D-1769) OTS: $0.50

This report presents an investigation which adapted the tech-

niques developed for subsonic and supersonic flow visualization to

a helium tunnel operating at Moch numbers of 15 and 20. Three

techniques are discussed: (1) the fluorescent-oil film technique for

making surface streamlines visible and for locating flow separation

on a test body; (2) the white-lead technique for locating the stag-

nation point and streamlines radiating from the stagnation point on

a test-body face at various angles-of-attack; and (3) the ionization

technique for making visible the regions of flow separation and
attachment on afterbodies. Results indicate that surface streom-

lines, stagnation points, and separated and attached flow over

an afterbody may be made visible on o variety of test-body configu-

rations in hypervelocity helium flow. Author

N63-14251 National Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

FEASIBILITY OF OPTIMIZING NOZZLE PERFORMANCE FOR

ORBITAL-LAUNCH NUCLEAR ROCKETS

John R. Jack Washington, NASA, Apr. 1963 26 p 7 refs

(NASA TN D-1578) OTS: $0.75

Nozzle performance for orbital-launch nudeor rockets was

evaluated for o range of operating conditions and nozzle geometries.

From this study, conclusions were drawn concerning (I) optimum

values of nozzle area ratio and operating pressure, (2) operating

conditions for favorable nozzle heat transfer, and (3) the effects of

deviations from optimum conditions. In general, the nozzle efficiency

increases with both increasing divergence angle and increasing

stagnation-pressure level. For a given set of conditions, however, the

nozzle efficiency increases with increasing area ratio only until the

gains in performance due to additional expansion are offset by the

increase in convective heat transfer. The variation of specific impulse

with pressure is maximized at a pressure level that depends upon the

pressure at which the flow freezes. On the basis of heat transfer,

operation on the low-pressure side of the optimum point is desirable.

This mode of operation sacrifices very little in performance, but

permits o substantial reduction in the throat heat flux. Author

N63-14589 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

LOW-SPEED WIND-TUNNEL INVESTIGATION OF AN ANNULAR-

JET CONFIGURATION IN GROUND PROXIMITY

James H. Otis, Jr., and Kenneth W. Goodson Washington, NASA,

Apr. 1963 47 p 6 refs

(NASA TN D-1779) OTS: $1.25

An investigation to determine the ground-effect characteristics

of a 42-1nch-diometer annular-jet model, at forward speeds up to

100 feet per second, has been conducted in the 17-foot test section

of the Langley 300-MPH 7- by 10-foot tunnel. Results indicated that

at zero angle-of-attack a rapid increase in lift augmentation was

obtained with forward speed, and this variation was relatively

independent of the height-diameter ratio. Relatively large drag forces,

of which the inlet momentum drag was o predominant factor, were

measured at the higher velocity ratios. At the low helght-diameter

ratios and low velocity ratios, however, the total measured drag

was less than the calculated inlet momentum drag. At the low velocity

ratios, the rote of _ncrease of the p4tching-moment parameter, with

respect to velocity ratio, decreased as the ground was approached.

Author

N63-14427 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Vo.

REAL-GAS EFFECTS ON HYPERSONIC NOZZLE CONTOURS

WITH A METHOO OF CALCULATION

Charles B. Johnson, Liilian R. Boney, James C. Ellison, and Wayne D.

Erickson Washington, NASA, Apr. 1963 .$3 p 16 refs

(NASA TN D-1622) OTS: $1.50

A method is presented for computing the wall coordinates of

o hypersonic nozzle with real-gas effects. Results of calculations at

a Mach number of 17 for stagnation temperatures and pressures up

to 5,000 ° R and i,000 atmospheres are presented. A procedure

for calculating both the inviscid contour and boundary-layer displace-

ment thickness is presented along with o complete computer program

written in FORTRAN language. Calculations are presented for a

Math-number-17 nozzle for nitrogen at various stagnation conditions

to indicate the difference between the use of real-gas properties

and the ideal gas with constant heat-capacity ratio. The effect of

stagnation conditions on bo_h the inviscid flow field and the growth

of the displacement thickness has been investigated. Whereas the

present results were obtained for nitrogen, the method of calculation

presented could be applied to other gases with only slight modi-
fication. Author

NS3-14781 Nattor_al Aeronauhcs and Space Admmtstrattort

Langley Research Center. Langley Station, Va

METHOD FOR APPROXIMATING THE VACUUM MOTIONS

OF SPINNING SYMMETRICAL BODIES WITH NONCON-

STANT SPIN RATES

C WilllamMartz Washmgton. NASA. 1961 21 p 6refs

tNASATR R 115) GPO $035

A method for approximating the vacuum mot_ons Of splnnmg

ngid symmetrical bodies with varying spin rates and inertlas has

been completed The analysis includes the effects of t=me-vary0ng

thrust misalinements, mass unbalance, and let dampmg Results are

given In the form of equations for space-referenced Euler angles.

flight-path angles, body-referenced att0tude rates, and earth-

referenced vehicle-tralectory coordinates The general solutions give

msight Into the separate effects of the variables and, _n many cases.

can be quickly used to determine the approximate ranges of the

variables required for the desired solution to a given problem tn

this respect, equations for determining maximum wobble have been

dertved for certain input conditLons The method has been shown to

compare closely with the numerical solutions of two sample prob-

lems The sample problems also illustrated the relatively large effect

of pitch and yaw let dampmg on body mohons Author
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N63-14871NationalAeronauticsandSpaceAdministration
Langley Research Center. Langley Field. Va

COLLECTION OF ZERO-LIFT DRAG DATA ON BODIES OF

REVOLUTION FROM FREE-FLIGHT INVESTIGATIONS

William E Stoney, Jr Washington. NASA. 1961 190 p 32 refs

(NASA TR R-100 supersedes NACA TN-4201) GPO: $1 75

A compilation is made of most of the zero-lift drag results

obtained from free-flight measurements made by the Langley
Pilotless Aircraft Research Decision on fin-stabilized bodies of

revolution The data are arranged on standard forms, which also

contain the significant geometrical factors Supplementary data

nave bean provided to facilitate the determination of the body

pressure drags from the measured total drags Summary plots and

discussions have been included to provide a unified arid broad pic-

ture of the effects of body geometry on zero-lift drag Author

N63-14872 National Aeronautics and Space Administration

Ames Research Center. Moffett Field, Calif.

THEORETICAL PREDICTION OF THE EFFECTS OF VORTEX

FL1OWS ON THE LOADING. FORCES, AND MOMENTS OF

SLENDER AIRCRAFT

J Richard Spahr Washington. NASA, 1961 40 p 19 refs

(NASATR R-101) GPO: $045

A general calculative method based on slender-body theory is

developed for predicting the paths of vortices in the presence of

wing-body combinations at subsonic, transonic, and supersonic

speeds, and the influence of the vortices on the loading, forces, and

moments acting on the combinations. The method is applied to

wing-body combinations to study the effects of vortex strength and

initial position, combined angles of pitch and roll and wing aspect

ratio on the vortex paths and induced loads ]-he results indicate

that these effects were slgmficanr because of the dependence of |he

vortex paths and induced loads on the vortex strengths and on the

proximity of the vortices to the surface of a wing-body combinatlon

Comparisons of theoretical and experimental results indlcated that

the vortex paths and vortex-reduced forces and moments for

slender wing body combinations were closely predicted by the

slender body method but for nonsiender combinations these char-

acterlstlcs were only approximated "fhe application of an alternate

method based on reverse flow theory improved the predictions of

the vortex induced forces and moments for the latter combinations

but Impaired those for slender combinations The induced forces

and moments on the nonslender combinations were sufficiently

small that the total forces and moments could be predicted ade-

quately through the use of either method Author

N63-14972 National Aeronautics and Space Administration

Ames Research Center, Moffert Field. Calif

LAMINAR BOUNDARY-LAYER SEPARATION INDUCED BY

FLARES ON CYLINDERS AT ZERO ANGLE OF ATTACK

DonaldM Kuehn Washington, NASA. 1962 17 p 7 refs

(NASA TR R-146) GPO: $030

Laminar boundary-layer separation induced by conical flares on

cylindrical bodies of revolution has been experimentally investigated

in the Mach number range of 2 0 to 5 5 at Reynolds numbers,

based on boundaw-layer thickness, from 1 X 103 to 30 X 103
Geometric variables were nose shape, cylinder length, and flare

angle: test variables were Math number, Reynolds number, and

heat transfer The purpose of the investigatmon was to determine

which of these variables most influences laminar boundary-layer

separation on cylinder-flare configurations and to provide data that

will aid in the prediction of laminar separation The results showed

that the tendency toward laminar separation decreased as Mach

number or heat transfer to the model was increased and as Rey-

nolds number or flare angle was decreased Cylinder length and

nose shape had no influence on the variation of Mach number for

incipient separation with Reynolds number based upon boundary-

layer thickness Conditions for incipient separatfon on blunt- and

sharp-nosed cylinders corrected, whether determined from proper-

ties in the free stream or at the model surface Author

NB3-18307 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. V=J.

STATIC AERODYNAMIC CHARACTERISTICS OF A THREE-

STAGE ROCKET VEHICLE HAVING VARIOUS FIN CONFIG-

URATIONS AT LOW SUBSONIC MACH NUMBERS AND

ANGLES OF ATTACK UP TO 28 °

Clarence A Brown. Jr and Lawrence E Putnam Washington.

NASA. Apr. 1963 27 p 7 refs

(NASATNO-1786) OTS: $0.75

The subsonic static aerof:lynamic characteristics of a 0.081- or

tAzJ-scale model of the Trailblazer II three-stage rocket vehicle

were determined in the Langley low-turbulence pressure tunnel for

application to the calculation of wind effects on vehicle trajectories.

Included is a study of the effect of fin size and aspect ratio on the

Imrodynamic characteristics of the vehicle. The tests were made at

Mach numbers near 0.2. at Reynolds numbers per foot from 7.06 X

108 to 9.01 X 106. and at angles-of-attack up to approximately 28 ° .

Aerodynamic moments were taken about a point 34.555 inches

(0.692 of the body length) aft of the model nose. This point corre-

sponds to the center-of-gravity location of the loaded full-scale

Trailblazer II configuration The results showed that reduc_g the fin

size at a fixed aspect ratio (:aused a decrease in lift and drag coeffi-

cients throughout the angle-of-attack range of the present investi-

gation and a decrease in stability below an angle-of-attack of about

14 ° Decreasing the fin aspect ratio at constant fin area resulted in

a decrease in lift coefficient and stability below an angle-of-attack of

about 14 ° The results also show that all fin configuratmons were

statically stable below an angle-of-attack of 14 °, but, that the

configuration with fins of low aspect ratio and small area would be

the least sensitive to ground winds at launch Author

N63-15308 National Aeronautics and Space Administration

Langley Research Center, Langley Station, Va

AERODYNAMIC CHARACTERISTICS OF TOWED SPHERES.

CONICAL RINGS, AND CONES USED AS DECELERATORS

ATMACH NUMBERS FROM 1.57 TO 4.65

Nicholai Charczenko Washington, NASA. Apt 1963 80 p 6 refs

(NASATN D-1789) OTS: $200

An investigation was made to determine the drag and stability

characteristics of spheres, conical rings, cones, and modified cones

when towed in the wake of several space-vehicle configurations

The tests were made over a Math number range of I ,5? to 4 65,

with variation in the following parameters: Reynold_ -_ber.

trailing d=stance, ratio of decelerator base diameter to space-vehicle

base diameter, cone angle, and s=ze of disk added to the base of a

cone In the flow behind a space vehicle, the drag coefficient for a

decelerator is closely related to its stability characteristics in that

the drag values are greater where a decelerator is stable The 80 °

cone with an attached r:lisk whose diameter is 10 percent larger

than the base diameter of the cone has the highest drag coefficient

values of any of the stable decelerators tested in this series. Con-

siderable increase in drag-coefficient values can be obtained by

increasing the ratio of the decelerator base diameter to the space-
vehicle base diameter Author

N63-1§527 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va.

EFFECTS OF NOSE BLUNTNESS, FINENESS RATIO, CONE

ANGLE, AND MODEL BASE ON THE STATIC AERODY-

NAMIC CHARACTERISTICS OF BLUNT BODIES AT MACH

NUMBERS OF 1.57, 1.S0, AND 2.18 AND ANGLES OF

ATTACK UP TO 180 °

David S Shaw. Dennis E Fuller, and C Donald Babb Washington,

NASA. May 1963 78p 12refs

(NASATN D-1781) OTS: $200

Static aerodynamic data are presented for 34 blunt bodies

which had nose bluntness of 0- (spherical). 50-, or 75-percent flat

faces, fineness ratios of _h, ¥4. or 1. cone half-angles of 10 ° . 15 ° . or
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20 °, and bases which were flat, convex, or concave. Tests were

performed in the Langley Unitary Plan wind tunnel at Mach num-

bers of 1.57, 180, and 2.16 and through an angle-of-attack range

of 180°. The test Reynolds number per foot was about 1.24 X 106.

The results indicate that. from a static stability standpoint, all

the models tested are unsuitable for use as a passive entry vehicle

if the vehicle is to enter in the nose-forward condition, since the

stable trim points near 180 ° could not be eliminated by their inher-

ent aerodynamic characteristics. Increases in nose bluntness or

fineness ratio and decreases in cone half-angles lead to decreases

in stability near angles-of-attack of 0 ° . The model base had no

effect on the stability near an angle-of-attack of 0 °. Increases in

nose bluntness or fineness ratio and decreases in cone half+angles

lead to increases in normal force for most of the angle-of-attack

range of 180 ° . The model base had no effect on normal force up to

about 90 ° and only slight effects from 90 ° to 180 ° where the

convex-base models had the highest values of normal force.

Increases in nose bluntness, fineness ratio, or cone half-angles

generally lead to decreases in axial force for angles-of-attack near

0 ° . The effects of model base are apparent only for angles-of-

attack from 90 ° to 180 °. and at 180 °. the concave-base models

had the most negative axial force while the convex-base models

had the least negative axial force. Author

N63-16289 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Va

INVESTIGATION OF BUFFET PRESSURES ON MODELS OF

LARGE MANNED LAUNCH VEHICLE CONFIGURATIONS

George W Jones. Jr, and Jerome T Foughner, Jr. Washington.

NASA. May 1963 71 p 8refs

(NASATN-D-1633) OTS: $1 75

Two rigid models, differing in size by a factor of 5. were tested

at Math numbers from 04 to 1.2, Reynolds numbers from 04 X

106 to 9 0 X 106 (based on second-stage diameter), and angles-

of-attack from 0 ° to ±4 ° Buffet problem areas on the vehicle were

defined The vehicle may have a venting problem at Mach numbers

just below 1.0 and a problem in designing the structure to with-

stand high noise levels, but no serious structural-response problem.

An evaluation of buffet scaling relationships derived from simple

dimensional cons*derations lends confidence to the use of suitably

scaled models in determining the buffet pressure characteristics of

large launch vehicles Author

N63-16297 National Aeronautics and Space Administration..

Langley Research Center. Langley Station. Va

PERFORMANCE OF A PLUG NOZZLE HAVING A CONCAVE

CENTRAL BASE WITH AND WITHOUT TERMINAL FAIR-

INGS AT TRANSONIC SPEEDS

Charles E. Mercer and Leland B Salters, Jr Washington. NASA.

May 1963 26p 5refs

(NASATN-D-1804) OTS: $075

The performance of a plug nozzle with concave central base.

with and without terminal fairings, has been evaluated at transonic

speeds The overall efficiency decreased with increase in Mach

number The terminal fairings decreased the thrust m*nus drag at
subsonic speeds but increased that for somc and above-sonic

speeds The base flow pattern influenced the concave-base thrust

but not the overall thrust minus drag Author

N63-16425 National Aeronautics and Space Administration

Langley Research Center, Langley Station, Va.
TABLES OF AERODYNAMIC COEFFICIENTS OBTAINEr)

FROM DEVELOPED NEWTONIAN EXPRESSIONS FOR COM-

PLETE AND PARTIAL CONIC AND SPHERIC BODIES AT

COMBINED ANGLES OF ATTACK AND SIDESLIP WITH

SOME COMPARISONS WITH HYPERSONIC EXPERIMENTAL
DATA

William R Wells and William 0 Armstrong Washington, NASA.
1962 277 p

(NASATR R-127) GPO: $225

Closed-form expressions and tables composed from them are

presented for complete and partial conic and spheric bodies at

combined angle-of-attack and sideslip in Newtonian flow Aero-

dynamic coefficients of these bodies are tabulated for various body

segments over a range of angles-of-attack from 1 ° to 85 ° and

angles-of-sideslip from 0 ° to 15 ° Some comparisons between

Newtonian predictions and hypersonE, experimental aerodynamic

characteristics were made for conic bodies having various surface

slopes, nose bluntoesses, and body cross sections to indicate the

range of validity of the theory. In general, the theory is shown to

agree quite well with experimental results for sharp-nose complete

cones and for configurations having large blunted noses and steep

surface slopes. However. agreement between theory and experi-

ment generally is poor for the more slender, slightly blunted com-

plate or half conic bodies and also sharp-nose half comc bodies

where real-flow phenomena such as forebody interference, vis_:ous

forces, leeward surface contributions, or leading-edge pressure

reductions may have significant effect. The agreement between

theory and experiment for the bodies considered can be improved

by using the stagnation-pressure coefficient behind a normal shock

rather than 2 as the Newtonian coefficient, although for the sharp-

nose half conic bodies there is no theoretical justification for this

modification. Author

W/i3-16427 National Aeronautics and Space Administration.

Langley Research Center. Langley Station, Va
30ME EFFECTS OF SIMULATED BENDING AND FOURTH-

STAGE SIZE ON LOCAL PRESSURES AND NORMAL-FORCE

DISTRIBUTIONS OF A MODEL OF A SCOUT CONFIGURA-

TION AT A MACH NUMBER OF 3.10

Byron M. Jaquet Washington. NASA. May 1963 57 p 7 refs

(NASATN-D-1799) OTS: $1.50

A wind-tunnel investigation was made at a Mach number of

310 to determine the effects of simulated body bending and size

of the fourth stage on the normal-force distributions of e 0.02655-

scale model of the Scout research vehicle Pressures were meas-

ured. with the straight-center-line model, on a 13 ° base flare and

on the horizontal-tail panels with and without the base flare

Normal-force. axial-force, and pitching-moment coefficients were

determined for a straight-center-line model of the Scout with and

without the base flare and fourth-stage modifications. Most of the

tests were conducted for a Reynolds number per foot of 234 X

106. It was found that body bending primarily affected the normal-

force distribution at an angle-of-attack of 0 ° although there was

some effect of body bending on the variation of the normal-force

distribution with angle-of-attack (There were many regions along

the body in which Ioadings were not measured,) An increase in

cone angle and size of the fourth stage increased the local normal-

force coefficient as would be expected. The pressures on the

horizontal tail were affected to a large extent by the addition of the

base flare. The flare under certain conditions doubled the pressure

coefficient and appeared to cause an outward and forward shift in

the tail center of pressure. Pressures on the flare were generally

highest near the horizontal-tail panels. Total force and pitching-

moment coefficients were found to be affected more by the addition

of the 13 ° base flare than by fourth-stage modifications of the

straight model, Since the data were obtained on the bent-center-

line model with e mode-shape deflection magnified by e factor of

20. the significance of the changes in normal-force distribution due

to body bending cannot be assessed without a dynamic analysis of

the vehicle along the launch trajectory. Author



02AERODYNAMICSOFBODIES,COMBINATIONS,ANDINTERNALFLOW

N63-17301National AeronautLcs and Space Administration.

Langley Research Center. Langley Station, Va

CENTER-LINE PRESSURE DISTRIBUTIONS ON "f_NO-

DIMENSIONAL BODIES WITH LEADING-EDGE ANGLES

GREATER THAN THAT FOR SHOCK DETACHMENT AT

MACH NUMBER 6 AND ANGLES OF ATTACK UP TO 25 °

Theodore J Goldberg. George C Ashby. Jr. and James G.

Hondros Washington, NASA. June 1963 56p 5refs

(NASA TN-0-1793) OTS: $1.50

Centerline pressure distributions were obtained for two-

dimensionalsharp-nose parabolic arc. circular arc. and wedge

bodies having a leading-edge angle greater than that for shock

detachment (aerodynamically blunt bodies) at Mach number of

6 for angles of attack up to 25 ° The maximum pressure coef-

ficient was found to increase continuously' from the shock-

attachment value to the stagnation value behind a normal shock

betweenleading-edge deflection angle¢, of 42 ° and 51 °, Only

the data for contoured bodies having leading-edge angles of 66 °

or greater are correlated very well by the generalized Newtonian

theory However, at all angles of attack for all aerodynamically

blunt bodies having curved surfaces, the agreement between

the generalized Newtonian theory and the measured values of

pressure coefficient was reasonably good for surface-deflection

angles above 30 ° This theory can be used to predict pressures

on most two-dimensional bodies by the methods shown herein.

With few exceptions, at a given deflection angle the pressure

distributions rearward of the maximum pressure on the lower

and upper surfaces of aerodynamically blunt wedges are essen-

tially coincident with those of wedges having higher and lower

half-angles, respectively In addition, the pressure distributions

of these wedges are in good agreement aft of the maximum

pressure point with those of a flat plate at corresponding deflec-

tion angles to the lower surface above 53 ° and to the upper

surface above 31 ° Author

N63-17302 National Aeronautics and Space Admimstration

Langley Research Center Langley Station, Va

AERODYNAMIC CHARACTERISTICS IN PITCH AT A MACH

NUMBER OF 2.01 OF SEVERAL WING-BODY COMBINA-

TIONS WITH WEDGE-SHAPED BODIES LOCATED ABOVE

AND BELOW A 54.5 ° SWEPT DELTA WING

OdellA Morris Washington. NASA June 1963 23 p 4 refs

(NASA TN-D-1823) OTS: $075

An investigation has been conducted at a Mach number

of 2 01 to determine the aerodynamic characteristics in pitch of

several model configurations with wedge-shaped bodies located

above and below a 545 ° swept delta wing The investigation

included tests on bodies of wedge-shaped planform with

variations in body wedge angle, body height, and body length

Measurement of the lift, drag. and pitching-moment coefficients

for the various wing-body combinations were made through an

angle-of-attack range of about -5 ° to 10 °, The results of the

investigation indicated that large changes in lift-drag ratio

occurred as a result of the wing-body interference effects

produced by the presence of the combined wedge-shaped

bodies located above and below the delta wing However,

for all of the wedge-shaped bodies tested, addition of the body

to the wing tended to reduce the maximum lift-drag ratio from

that of the basic wing body combination The interference

effects of the two bodies in combination with the wing pro-

duced a favorable positive pitching-moment increment. For the

range of body combinations tested, the magnitude of the lift-

drag ratios is dependent to a great extent on the variation in

body volume. Author

N63-17545 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

TRANSONIC INVESTIGATION OF THE STATIC LONGITU-

DINAL AERODYNAMIC CHARACTERISTICS OF LOW-

ASPECT-RATIO WING-BODY CONFIGURATIONS AT

ANGLES OF ATTACK FROM 0 ° TO 90 °

Charles 0 Trescot. Jr.. Lawrence E. Putnam. and Cuyler W.

Brooks, Jr Washington. NASA, June 1963 37p 6refs

(NASATN D-1947) OTS: $100

An investigation has been conducted in the Langley tran-

sonic blowdown tunnel to determine the effects of wing plan-

form and other geometric parameters on the static longitudinal

aerodynamic characteristics of winged vehicles suitable for

reentry. Wing leading-edge radius and wing lower surface con-

tour were also varied for several of the configurations during

the investigation. The tests were made at Mach numbers of

about 08, 1.01. and 1.18 for angles-of-attack that generally

varied from about -4 ° to 91 °. The results of the investigation

indicate that. at a given test Mach number, planform variation

for the basic models had a considerable effect on lift-curve

slope at an angle-of-attack of 0 ° but had essentially no effect

on maximum lift coefficient, lift-curve slope at an angle-of-

attack of 90 ° . or maximum drag coefficient The values of

maximum lift-drag ratio for the circle model varied between

25 and 30 whereas those of the other basic planforms gener-

ally varied between 3 and 4 The basic planforms were longitu-

dinally unstable below the angle-of-attack at which maximum

I!ft was obtained and longitudinally stable above this angle-of-

attack, the moment reference point being located at the

centroidofplanform area of each planform. Changing the lead-

ing edge of the 65 ° triangular model from cylindrica; to square

caused higher maximum drag and, generally, small positive

increments in pitching moment through the test angle-of-attack

range. Contouring the wing lower surface of the basic ellipse

model to form the model designated as ellipse (convex) caused

positive increments in pitching moment, decreases in lift coeffi-

cient and maximum drag coefficient, and small changes in sta-

bility. Contouring the wing lower surface of the 75 ° model to

form a trihedron model caused large negative increments in

pitching-moment coefficient, an increase in lift coefficient

below and a decrease in lift coefficient above an angle-of-

attack of 20 ° . and an increase in drag coefficient below an

angle-of-attack of about 50 ° The trihedron model had the

lowest maximum lift-drag ratio of the configurations tested

N63-18163 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Va

TRAILBLAZER I REENTRY-BODY WING-TUNNEL TESTS AT

A MACH NUMBER OF 6.7 WITH THEORETICAL AERODY-

NAMICS AND A LIMITED DYNAMICS ANALYSIS

Herbert R Schippell Washington. NASA. July 1963 25 p

6 refs

(NASATN D-1936) OTS: $075

The aerodynamic forces and moments of scale models of

e Trailblazer I reentry configuration were experimentally deter-

mined in the Langley 11-inch hypersonic wind tunnel, at a

Mach number of 67 in air The reentry configuration is basi-

cally a 5-inch-diameter sphere with an aft-mounted short

cylindrical appendage of less diameter than the sphere, The

data obtained from the tests-compare favorably with predic-

tions made by a modified Newtonian theory, and the tests show

that the configuration is statically unstable up to an angle-of-

attack of about 30 ° . and becomes statically stable near an

angle-of-attack of 90 ° A limited theoretical analysis of the

reentry body motions, using the measured data. shows that the

aerodynamic moments interact with the body gyroscopic

moments, and result in maximum angles-of-attack at maximum

dynamic pressures Author

10
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N63-18467 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

STATIC AERODYNAMIC CHARACTERISTICS OF THREE

ROCKET-VEHICLE CONFIGURATIONS AT MACH NUMBERS

FROM 1.80 TO 4.63 INCLUDING SOME EFFECTS OF FIN

SIZE. FIN CANT, AND AUXILIARY ROCKET MOTORS

Dennis E. Fuller and Gerald V Foster Washington, NASA.

July 1963 52p 4refs

(NASA TN D-1929) OTS: $1.50

Wind-tunnel tests were made to determine the effects of

fin size. fin cant. end auxiliary rocket motors on two three-

stage configurations at Mach numbers from 1.80 to 2.86. and

the effects of fin size on one two-stage configuration at Mach

numbers from 1.80to4.63 All tests were performed ate Reyn-
olds number per foot of 2.5 X 106 . The results indicate that.

although there is • significant decrease m stability for the two

three-stage models in the test iach-number range, the change

in stability level for the model having the same diameter for

stages 1 and 2 (model 2) is only about one-half that for the

model having stage 2 diameter smeller than that of stage 1

(model 1). In addition, the axial force at an angle-of-attack of

0 ° for model 2 is considerably lower than that for model 1

at all test Mach numbers. In general, the variation of the static

directional-stability derivative (Cn/_) with Mach number for

a given configuration is essentially the same as the varia-

tion of the static longitudinal-stability derivative with Mach

number. Canting the vertical fins 2 ° on model 1 provided roll

effectiveness and some increase in Cn_ throughout the test
Mach-number range. Author

N63-18468 National Aeronautics and Space Administration.

Langley Research Center, Langley Station. Va.

STATIC STABILITY CHARACTERISTICS OF MODELS OF

THE BLUE SCOUT AND THE BLUE SCOUT, JR., RESEARCH

VEHICLES AT MACH NUMBERS FROM 2.29 TO 3.76

Lloyd S Jernell Washington. NASA. July 1963 29 p 4 refs

(NASA TN D-1931) OTS: $0.75

An investigation has been conducted at Mach numbers

from 2.29 to 3.75 to determine the static longitudinal and

lateral stability characteristics of a O.067-scale model of the

Blue Scout research vehicle, and a 0.10-scale model of the

Blue Scout. Jr. The results indicated a slight forward shift

in center of pressure with increasing Mach number for both

complete models. A small amount of flare-fin interference

effect was exhibited by the Blue Scout configuration. Also. an

interference between the forward and rearward fins was evi-

dent on the Blue Scout. Jr.. configurations, Both models indi-

cated a relatively small positive effective dihedral near a = 0 = ;

however, at a = 5 ° the effective dihedral becomes highly
negative, especially at the lower test Mach number. Author

N63-18500 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Vs.

AERODYNAMIC LOADING CHARACTERISTICS OF A 1/10-

SCALE MODEL OF THE THREE-STAGE SCOUT VEHICLE AT

MACH NUMBERS FROM 1.57 TO 4.65

Lloyd S, Jernell Washington. NASA. July 1963 37 p 3 refs
(NASATN D-1930) OTS: $100

An investigation has been conducted in the Langley Uni-

tary Plan wind tunnel to determine the aerodynamic loading

characteristics of a 1/10-scale model of a three-stage Scout

vehicle, at Mach numbers from 157 to 4.65. For the angles-of-

attack investigated, the data indicate that. in general, the major

portion of the normal force is provided by the nose cone and the

flared sections However. for an angle-of-attack of 8 ° . at Mach

numbers of 396 and 465. most of the normal force is provided

by the aft cylindrical section, Author

_163-18889 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va.

TRANSONIC INVESTIGATION OF THE EFFECTS OF NOSE

BLUNTNESS, FINENESS RATIO, CONE ANGLE, AND BASE

SHAPE ON THE STATIC AERODYNAMIC CHARACTER-

ISTICS OF SHORT, BLUNT CONES AT ANGLES OF ATTACK
TO 180 °

CuylerW, Brooks. Jr, and Charles D Trescot, Jr. Washington.
NASA. Aug 1963 41 p 6refs

(NASATN D-1926) OTS: $1,00

An investigation has been conducted in the Langley tran-

sonic blowdown tunnel to determine the effects of variations in

Mach number, nose bluntness, fineness ratio, cone semiangle.

and base shape on the static longitudinal characteristics of low-

fineness-ratio blunted cones, The tests were made at Mach

numbers from about 08 to 1.2. through an angle-of-attack

range that generally varied from 0 ° to 180 ° , Reynolds number.

based upon the base diameter, varied from 367 × 106 to

5.32 X 106, The results of the investigation indicate that all

shapes tested have a stable trim point at an angle-of-attack of

180 ° that is undesirable for a passive entry body designed to
enter along a purely ballistic path, Variations in Mach number.

nose bluntness, cone semiangle, and base shape had no signif-

icant effect on the static stability, but increases in fineness

ratio caused decreases in stability at angles-of-attack "up to

45 ° , with the moment reference center located at two-thirds of

the body length from the nose. Increases in fineness ratio and

decreases in cone semiangle generally caused an increase in

normal force over most of the test angle-of-attack range, Varia-

tions in nose bluntness and base shape had little or no effect on

normal-force coefficient, At angles-of-attack up to about 160 ° .

increases in fineness ratio generally caused a reduction in the

absolute values of axial force In general, variations in cone

semiangle had little effect on axial force, except at angles-of-

attack near 0 ° at Mach numbers of 0,8 and 1 2 and near 90 °

at M = 0.8. Variations in nose bluntness and base shape below

80 ° angle-of-attack had little or no effect on axial force, but at

angles-of-attack from 80 ° to 180 °. varying the base shape from

convex to concave caused, in general, a large increase in the

absolute values of axial force. Auth )r

N63-21057 National Aeronautics and Space Administration

Langley Research Center. Langley Station, Va

AERODYNAMIC DAMPING OF A 0.02-SCALE SATURN

SA-1 MODEL VIBRATING IN THE FIRST FREE-FREE BEND-

ING MODE

Perry W Hanson and Robert V Doggett. Jr Washington,
NASA. Sept 1963 36p 7 refs

(NASATN D-1956) OTS: $100

The aerodynamic damping of the shng-mounted scaled

aeroelastic model was determined at Mach numbers from 070

to 287 by using an electrical power-input method Two other

configurations were investigated: one was the basic scaled

model with rigid stabilizing fins added, and the other was the

basic scaled model with fins. but with a winged spacecraft

replacing the nose cone of the basic model The experimental

results are compared with those of some applicable theoretical

methods. Author

N63-2211E National Aeronautics and Space Administration,

Langley Research Center. Langley Station. Va.

EFFECTS OF CROSS-SECTION SHAPE ON THE LOW-SPEED

AERODYNAMIC CHARACTERISTICS OF A LOW-WAVE-

DRAG HYPERSONIC BODY

Bernard Spencer. Jr., and W. Pelham Phillips Washington.

NASA. Oct, 1963 40p 8 refs

(NASA TN D-1963) OTS: $1,00
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02 AERODYNAMICS OF BODIES, COMBINATIONS, AND INTERNAL FLOW

The effects on the longitudinal and lateral aerodynamic

characteristics of changing body cross-sectional shape from

circular to elliptic on a body having a fineness ratio of 10.00

are presented for low subsonic speeds. Also included are the

effects of positive and negative camber for the circular body

and for some of the elliptic bodies. Author

N63-22600 National Aeronautics and Space Administration.

Ames Research Center, Moffett Field, Calif

DYNAMIC RESPONSE OF HAMMERHEAD LAUNCH VE-

HICLES TO TRANSONIC BUFFETING

HenryA. Cole. Jr Washington. NASA, Oct. 1963 6 refs Con-

tains portions of paper presented to the 7th Syrup. of Ballistic

Missile and Space Technol., Air Force Acad., Colo. 13-16 Aug.

1962

(NASA TN D-1982) OTS: $050

The static and dynamic buffeting characteristics of a par-

ticular launch vehicle with a payload diameter greater than the

booster diameter are studied in detail through use of measure-

ments on rigid, forced-oscillation, and free-oscillation models

The results are presented in the form of spectral densities and

probability distributions Dynamic transfer functions are used

to show the amplification of buffeting loads due to unstable

aerodynamic damping Author

N63-22711 National Aeronautics and Space Administration

Goddard Space Flight Center. Greenbelt, Md

FLIGHT SHOCK AND VIBRATION DATA OF THE ECHO

A-12 APPLICATION VERTICAL TESTS (AVT-1 AND AVT-2)

W B Tereniakand S A Clevenson (NASA Langley Research

Center) Washington, NASA. Oct 1963 26 p 4 refs

(NASA TN D-1908) OTS: $075

This paper presents shock and v0bration data measured at

the base of the spacecraft adapter during the flights of Echo

A-12 Application Vertical Tests numbers 1 and 2 (AVT-1

and AVT 2) A modihed Thor missile was employed as the

launch vehicle for each fhght Also included are data obtained

from a vibration survey performed on the AVT 2 spacecraft

equipment compartment prior to fhght The two sets of flight

data, the wbration fhght acceptance test specification, and

the results of the vibration survey are compared It was

found that levels and frequencies measured during the two

flights were comparable and that the frequencies measured

during flight were sum=lar to those measured during the

vibration survey Author

N63-22945 National Aeronautics and Space Administration.

Langley Research Center. Langley Station, Va.
STATIC LONGITUDINAL AERODYNAMIC CHARACTEH_$-

TICS AND SURFACE PRESSURE DISTRIBUTIONS FOR A

1/15-SCALE MODEL OF A MODIFIED FOUR-STAGE SCOUT

VEHICLE

Thomas C, Kelly Oct. 1963 28 p 8 refs

(NASA TN D-2026) OTS: $075

Tests were conducted in the Langley 8-foot transonic pres-

sure tunnel at Math numbers from 0.60 to 1 20 and Reynolds

numbers per foot of approximately 37 x 106 A comparison

of the present results with those for the earlier Scout config-

urahon is included Author

N63-22946 National Aeronautucs and Space Administration

Langley Research Center, Langley Station, Va
WATER-FILM COOLING OF AN 80 ° TOTAL-ANGLE CONE

AT A MACH NUMBER OF 2 FOR AIRSTREAM TOTAL TEM-

PERATURES UP TO 3.000°R

HowardS Carter Oct 1963 34p 8refs

(NASA TN D-2029) OTS $1 00

Film-coOling tests, with water as the coolant, were made

onan 80 ° total-angle cone in a Mach 2 free jet at sea-level pres-

sure The tests were made at free-stream total temperatures

from 1.500 ° to 3.000 °R and at free-stream Reynolds numbers

per foot from 8 X 106 to 3 X 106 . With low coolant rates, the

downstream end of the model became very hot, Increasing the

angle-of-attack from 0 ° to 5 ° caused the water film on the model

surface to become very asymmetrical Author

N63-22948 National Aeronautics and Space Administration.

Washington, D C

CONTRIBUTION TO THE THEORY OF JET ATOMIZATION

|BEITRAG ZUR THEORIE PER STRAHLZERSTAUBUNGJ

GyorgySitkel Oct 1963 34 p 9 refs Transl into ENGLISH

fromActaTechnica(Hungary).v 25, no 1-2, 1959 p 87-117

(NASA TT F-129) OTS: $100

The external and internal forces acting upon a liquid jet are

discussed, It is shown that the disintegration of the jet into

drops is produced principally by the intense, large scale, tur-

bulent pulsation acting as an internal force, and by the addi-

tional dynamic force acting externally on the motion of the

particles in the frontal surface of the jet On the basis of this

analysis, quantitative relations are derived for the mean size

of the drop diameter A discussion is given of the conditions

of the spray motion and a characteristic function is found that

correctly describes the motion of the spray as a function of

various parameters A method is given for obtaining the

approximate fuel distribution Author

N63-23363 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Va.
EXPERIMENTAL AND CALCULATED RESULTS OF A FLUT-

TER INVESTIGATION OF SOME VERY LOW ASPECT-RATIO

FLAT-PLATE SURFACES AT MACH NUMBERS FROM 0.62

TO 3.00

Perry W Hanson and Gilbert M Levey Washington. NASA.

Oct 1963 25 p refs

(NASA TN 0-2038: supersedes NASA TM X-53) OTS: $075

Two types of planforms, a delta and a delta with one-

thurd span cut off. are used in this investigation Three differ-

e'nt panel aspect ratios. 0728. 0536, and 0353. were tested

for each type of planform. Each model had a 12-inch root

chord, and was cant*levered from the tunnel wall. Generally.

the clipped-tip-delta planforms were more susceptible to

flutter throughout the Mach number range investigated.

The lower aspect-ratio models fluttered at a higher value of

the stiffness-altitude parameter than the higher aspect-ratio

models for a given type of planform and a given Mach num-

ber Author

N63-23681 National Aeronaubcs and Space Administration

Langley Research Center, Langley Station. Va
DEVELOPMENT OF A SMOKE-TRAIL VEHICLE FOR AP-

PLICATION TO WING-SHEAR MEASUREMENTS UP TO

80.000 FEET

Wade E Lanford, Tom W Perry. Jr, Hal T Baber, Jr, and

FranklinW Booth Nov 1963 26p refs

(NASATND-2009) OTS: $075

A reliable, inexpensive, and relatively simple smoke-

generatmg vehicle has been developed for extensive use at

several missile ranges in a detailed wind-shear-measurement

program Details of the vehicle, which is capable of produc-

ing a luminiferous trail between the altitudes of 6,000 and

80,000 feet. are presented along with those of several other

vehicles considered Author
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03 AERODYNAMICS OF WINGS, ROTORS, AND CONTROL SURFACES

NB3-236B2 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Va

AN AEROELASTIC MODEL APPROACH FOR THE PREDIC-

TION OF BUFFET BENDING LOADS ON LAUNCH VE-

HICLES

Robert V Doggett. Jr. and Perry W, Hanson Washington.

NASA, Oct 1963 31 p refs

(NASA TN D-2022) OTS: $0.75

The relationships necessary for predicting full-scale buffet

bending moments from wind-tunnel test data on dynamically

scaled aeroelastic models are developed by using simple beam

theory and generalized harmonic analysis Wind-tunnel tests

were made on two model configurations, each with a cylindri-

cal afterbody One had a blunted conical nose whereas the

other had a bulbous nose Some of the data obtained for the

bulbous-nose configuration were scaled to full-scale values by

using the derived scaling relationships Author

N63-23684 National Aeronautics and Space Administration

Lewis Research Center. Cleveland. Ohio

EFFECT OF CONTACT ANGLE AND TANK GEOMETRY ON

THE CONFIGURATION OF THE LIQUID-VAPOR INTERFACE

DURING WEIGHTLESSNESS

Donald A. Petrash, Ralph C Nussle, and Edward W. Otto

Washington, NASA. Oct 1963 24 p refs

(NASA TN D-2075) OTS: $0.75

The results of this investigation with liquids that have con-

tact angles of 0 °. 40 °, and 125 ° verified the contention that the

contact angle remains unchanged from its 1-g value when the

liquid is in a zero-g environment In all tanks investigated

(spheres. cylinders, and cones), the liquid-vapor interface

tended toward a configuration of constant surface curvature

meeting the tank walls at the contact angle. Author

N63-23686 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

REYNOLDS NUMBER EFFECTS ON THE INDUCED PRES-

SURES OF CYLINDRICAL BODIES WITH DIFFERENT NOSE

SHAPES AND NOSE DRAG COEFFICIENTS IN HELIUM AT

A MACH NUMBER OF 24

R0chardD Wagner, Jr , and Ralph Watson Washington, NASA.

Nov 1963 43 p refs

(NASA TR R-182) OT5:$1.00

Exact, inviscid pressure distributions and shock shapes,

obtained by the method of characteristics, are compared w_th

experimental data The results indicate a strong dependence

of induced pressures upon Reynolds number especially m the

region immediately downstream of the nose-cyhnder junction

The measured shock shapes revealed no dtscermble effect of

Reynolds number variations Author

NS3-2378B National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va,

SUPERSONIC INVESTIGATION OF NOZZLE HINGE MO-

MENTS OF A MODIFIED SATURN C-1 MODEL WITH AND

WITHOUT JET FLOW

Nickolei Cherczenko and Jerry L. Lowrey Washington. NASA.

Nov. 1963 45 p refe

(NASA TN 0-1962) OTS: $1.25

An investigation has been conducted in the Langley Unitary

Plan wind tunnel to determine the nozzle hinge-moment coef-

ficients for the Saturn C-1 vehicle with various shrouds at Msch

numbers from 1.60 to 2.87. Nozzle hinge-moment coefficients

were obtained from pressure measurements on one nozzle, with

and without simulated jet flow. In addition, pressure measure-

ments were obtained on one shroud and at the base of the

model. A limited analysis of the results of this investigation

indicates that the long shrouds result in small nozzle hinge-

moment coefficients which are relatively independent of gimbat

angle. Mach number, and jet flow. When the shrouds are

shortened enough to allow significant impingement of the

airstream on the nozzles, nozzle gimbal angle, Uach number.

and let flow become important factors in determining the meg-

nitude of nozzle hinge-moment coefficients Author

03 AERODYNAMICS OF WINGS,

ROTORS, AND CONTROL
SURFACES

Includes ailerons; airfoil sections; cascades: fans: flaps;

propellers; rotors; slats: spoilers: etc For related informa-

tion see: 02 Aerodynamics of Bodies. Combinations. and

Internal Flow; and 11 Fluid Mechanics

N63-10199 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Vo.

LONGITUDINAL AERODYNAMIC CHARACTERISTICS AT LOW

SUBSONIC SPEEDS OF A HIGHLY SWEPT DELTA WING UTILIZ-

ING NOSE DEFLECTION FOR CONTROL

Bernard Spencer, Jr. Washington, NASA, Nov. 1962 26 p
8 refs

(NASA TN D-1482) OTS: $0.75

An investigation has been conducted on a delta wing-of-

aspect ratio 1.33 to determine the longitudinal control character-

istics associated with deflecting the apex section of the wing.

In order to illustrate the effectiveness of this forward control, the

longitudinal control characteristics are also presented for the wing

with split flaps located at the trailing edge. Author

N63-10537 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.
HOVERING CHARACTERISTICS OF A ROTOR HAVING AN AIR-

FOIL SECTION DESIGNED FOR A UTILITY TYPE OF HELICOPTER

James P. Shivers and William J. Monahan Washington, NASA,

Dec. 1962 22 p 11 refs

(NASA TN D-1517) OTS: $0.75

Static-thrust performance data ore presented for o fulbscale

rotor having on NACA 63_A012 airfoil thickness distribution in

combination with on NACA 130 mean line for blade tip Moth

numbers from 0.28 to 0.75 These results are compared with o

previously investigated rotor having an NACA 63_ A015 airfoil thick-

ness distribution in combination with on NACA 230 mean line.

Author

N63-10800 National Aeronautics and Space Administration.

Ames Research Center, Moffett Field, Calif.

LOCAL PRESSURE DISTRIBUTION ON A BLUNT DELTA WING FOR

ANGLES OF ATTACK UP TO 35 ° AT MACH NUMBERS OF 3.4

AND 4.7

Marvin Kussoy Washington, NASA, Dec. 1962 22 p 7 refs

(NASA-TN-D-1554) OTS: $0.75

The pressures on the windward surface of o delta wing, consist-

ing of an elliptic poraboloid nose section and an elliptic cone after-

body, were investigated in air at Math numbers of 3.4 and 47 and

angles of attack up to 35. The pressures obtained were compared

with the predictions of two simple methods. In general, these methods

bracketed the data, with the modified Newtoman flow and equivalent

cone methods predicting pressures that were, respectively, lower and

higher than those observed. Author
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03 AERODYNAMICS OF WINGS, ROTORS. AND CONTROL SURFACES

N63-10950 National Aeronautics and Space Administration.

langley Research Center, Langley Station, Va.

TIME-DEPENDENT AIR FORCES ON WINGS WITH SUPERSONIC

LEADING AND TRAILING EDGES AND SUBSONIC SIDE EDGES

WITH APPLICATION TO A WING DEFORMING HARMONICALLY

ACCORDING TO A GENERAL POLYNOMIAL EQUATION

Joseph A Drischier Washington, NASA, Dec. 1962 63 p 21 refs

(NASA-TN-D-1475) OTS: $1.75

The integral form of the ve_ocity potential and pressure distribu-

tion for a wing, with supersonic leading edges and subsonic side

edges, in supersonic flow is derived herein for a wing undergoing

any arbitrary time-dependent deformations. The expressions are

simplified by assuming harmonic deformations and then expanding

the integrand of the velocity potential to the third power of frequency,

The special case was treated for which the side edge was parallel to

free stream, and the oscillations were such that the wing distortion

could be represented by a polynomial of any desired degree in the

span coordinate and third degree in the chordwise coordinate.

Author

N63-12480 National Aeronautics and Space Administration. Lang-
ley Research Center, Langley Station, Va.

SOME EFFECTS OF SWEEP AND ASPECT RATIO ON THE TRAN-

SONIC FLUTTER CHARACTERISTICS OF A SERIES OF THIN CAN-

TILEVER WINGS HAVING A TAPER RATIO OF 0.6

John R. Unangst and George W. Jones, Jr. Washington, NASA,

Feb. 1963 58 p 3 refs

(NASA TN 0-1594; supersedes NACA RM-LSSI13a and NACA-RM-

L53G10a) OTS: $1.50 (Declassified)

An investigation has been conducted in the Langley transonic

blowdown tunnel of the effects of wing planform on the flutter speed

at zero angle of attack and Math numbers from 0.76 to 1.42. Wing

planforms having taper ratios of 0.6, aspect ratios of 4, and sweep
angles of 0 °, 30 °, 45 °, 52.5 °, and 60 ° were investigated, as were

wings having taper ratios of 0.6, sweep angles of 45 °, and aspect

ratios of 2.4, 4, and 6.4. Experimental and analytical results are

presented. Author

N63-12927 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

AN APPLICATION OF A NUMERICAL TECHNIQUE TO LIFTING-

SURFACE THEORY FOR CALCULATION OF UNSTEADY AERO-

DYNAMIC FORCES DUE TO CONTINUOUS SINUSOIDAL GUSTS

ON SEVERAL WING PLANFORMS AT SUBSONIC SPEEDS

Harold N. Murrow, Kermit G. Pratt, and Joseph A. Drischler Wash-

ington, NASA, Feb. 1963 ,56 p 10 refs

(NASATND-1601) OTS:$1,S0

The technique provides for the calculation of gust forces and

forces due to motion and deformation on a consistent basis. Results

presented include the following complex quantities: (a) sponwlse

distribution of section lift coefficient, (b) total lift coefficient, and

(c) total pitching-moment coefficient. Calculations were made for two

subsonic Math numbers and a reduced-frequency range of 0 to 1.0.

Author

were investigated during low-speed flight. The model had a shoulder-

mounted wing-of-aspect ratio 3.5. The effects on longitudinal charac-

teristics of fan operation, of thrust control by means of deflecting

the fan efflux, and of trailing-edge flap deflection were studied.

Control power available from throttling the fans with differential

exit louver deflection was also determined. The lifting-fan perform-

ance, three-component longitudinal characteristics, wing-surface

static-pressure distributions, and downwash at the horizontal tail are

included. Author

N63-13181 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

THE BENDING-MOMENT DISTRIBUTION OF CAMBERED-SPAN

WING SYSTEMS HAVING MINIMUM INDUCED DRAG

Clarence D. Cone, Jr. Washington, NASA, Mar. 1963 32 p 2 refs

(NASA TN 0-1505) OTS: $1.00

The basic integral equations for determining the bending-

moment distributions of optimally-loaded cambered-span wing

systems ore derived and applied to the calculation of the moment

distributions for the families of circular-arc and semiellipse comber

forms. The effects of the type and amount of camber on the moment

distribution ore investigated, and it is shown that sponwise camber

results in an appreciable increase in the total bending moment near

the tips, as compared with that of flat wings furnishing equal lift.

The quantitative relation between the magnitude of the bending

moment and the induced-drag efficiency of cambered-span wings

is developed. A simple analysis is carried out to establish the wing

structural requirements dictated by the bending-moment distribution,

and a procedure is outlined for determining the optimum chord

distribution of the wing for obtaining minimum profile drag. Author

N63-13 i 85 National Aeronautics and Space Administration. Long-

try Research Center, Langley Station, Vo.

EXPERIMENTAL INVESTIGATION OF BLAST LOADING ON AN

AIRFOIL IN MACH NUMBER 0.7 AIRFLOW WITH INITIAL

ANGLE-OF-ATTACK CHANGE OF 20 °

Harold B. Pierce and James C. Manning Washington, NASA, Feb.

1963 38p 11 refs

(NASATND-1603) OTS:$1.00

An experimental investigation has been completed on the blast

loading imposed on an airfoil in Math number 0.7 flow by a blast

wave which caused an initial angle-of-attack change of approxi-

mately 20 °. Pressure distributions along one chord of the airfoil at

intervals of 0.1 millisecond show the initial diffraction of the blast

wave around the airfoil while subsequent distributions at intervals

of 0.5 millisecond show the progress along the chord of a leading-

edge vortex formed in the diffraction period. Normal-force coeffi-

cients obtained from the blast-test pressure distributions were

substantially greater than those from wind-tunnel tests for a period

of 10 milliseconds after blast-wave arrival. The investigation, the

first conducted at the NASA Ground Blast Apparatus, consisted of

two tests mode under essentially the some conditions. Author

N63-13100 National Aeronautics and Space Administration. Ames

Research Center, Mallets Field, Calif.

AERODYNAMIC CHARACTERISTICS OF A LARGE-SCALE MODEL

WITH TWO HIGH DISK-LOADING FANS MOUNTED IN THE

WING

David H. Hickey and Leo P. HoJI Washington, NASA, Feb. 1963

79 p 6 refs

(NASA TN D-1650) OTS: $2.00

The aerodynamic characteristics and performance of direct lift-

ing fans mounted in both wing panels of a large-scale VTOL airplane

N63-13516 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

OFF-DESIGN AEROOYNAMIC CHARACTERISTICS AT MACH

NUMBERS !.61 AND 2.20 OF A SERIES OF HIGHLY SWEPT

ARROW WINGS DESIGNED FOR MACH NUMBER 2.0 EMPLOY-

ING VARIOUS DEGREES Of: TWIST AND CAMBER

Wiibur D. Middleton and Russell B. Sorrells Washington, NASA,

Mar. 1963 20 p 3 refs

(NASA TN D-1630) OTS: $0.S0
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03 AERODYNAMICS OF WINGS, ROTORS, AND CONTROL SURFACES

A series of five highly swept arrow wings were tested to inves-

tigate their respective oH-design performance. Aerodynamic charac-

teristics of the family of wings, designed for Moth number 2.0,

employing design lift coefficients of O, 0.08, and 0.16, were measured

at Math numbers of 1.61 and 2.20 and a Reynolds number, bored

on the mean oerodynamlc chord, of 4.4 "x _06. A 70 ° swept arrow

wlng-of-asped ratio 2.24 with moderate twist and comber (design

lift coefficient of 0.08), which had produced the highest lift-drag

ratio during design Math number 2.0 tests, likewise produced the

highest Ills-drag ratios during the off-design tests. This wing gave

maximum lift-drag ratios of 9.2, 8.8, and 8.4 at Math numbers of

1.61, 2.05, and 2.20, respectively, compared with maximum Ills-

drag ratios of 8.1, 8.1, and 7.8 for the corresponding flat wing

over the some Math number range. Two twisted and cambered

wings (of 70 ° and 75 ° leading-edge sweep) designed for a lift coeffi-

cient of 0.16 exhibited relatively minor superiority in lift-drag ratios

over the flat wings throughout the Moth number range, and became

approximately equal in maximum lift-drag ratio to the flat wings
at a Moth number of 2.20. Author

1463-137S6 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

AN ANALYSIS OF THE DELTA-WING HYPERSONIC STABILITY

AND CONTROL BEHAVIOR AT ANGLES OF ATTACK BETWEEN

30" AND 90"

David E. Fetterman and Luther Neol, Jr. Woshlngton, NASA, Mar.

_963 59 p 25 refs

(NASA TN D-1602) OTS: $1.50

An experimental investigation has been conducted to determine

the farce, stability, and control characteristics of a 70°-sweep delta

wing at a Moch number of 6.83. Nose incidence (provided by a for-

ward panel 16 percent of the wing area) and a traillng-edge flap

(36-percent wing area) were used as the trim devices. The results were

obtained by integrating extensive pressure measurements over the

windward surface of the wing and thereby making possible a deter-

ruination of not only the total forces and moments produced but

also contributions of the local nose, middle, and flop components,

which faci|itated a dependable analysis of the various behavior

encountered. The scope of measurements included angles-of-attack

between 30°and 900, nose incidence values of 00, 10 °, and 20 °, and

flap _e_iections from 10°to -900, at a Reynolds number of 0.60 x 106

The delta wing with undeflected nose panel was found to be stable

and controllable with trailing-edge flaps at all angles-of-attack

except in the region of CL,ma X where instability at trim resulted from

overexpansion phenomenon over the traillng-edge trap. Nose incl-

dance, fortunately, tends to overcome this instability at trim without

f_nlficant efflKt on CL,mo x. Extropelotions of the results to smelter

flap areas indicated that the effects of varying flap area on trim

stability, or instabilih/, are small, except at extreme angles-of-attack,

but with nose incidence of about 10 °, trim stability and control con

be achieved through an angle-of-attack of 90 ° with flap areas of

about 15-percent wing area. A simple, semiempirlcol theory sultoble

for preliminary design purposes effectively predicts the force choroc-

teristlcs in an out of trim and, by extending the method to account

for flap overexpansion effects, the unstable trim regions near CL,mo x

and the curative effects of nose incidence can also be predicted.

Author

Nk1_3-14252 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

IqllSSUll DISTRIBUTIONS ON THREE RIGID WINGS SIMU-

LAT|NG PARAWINGS WiTH VARIED CANOPY CURVATURE

AND LEADING-EDGE SWEEP AT MACH NUMBERS FROM 2.29

TO 4.65

Paul G. Fournier Washington, NASA, Apr. 1963 112 p 10 refs

(NASA TN D-1618) OTS: S2.50

An investigation has been made at Moch numbers from 2.29

to 4,6S in the Langley Unitary Plan wind tunnel to determine the

chordwise pressure distribution at supersonic speeds of three paro-

wing models through on angle-of-attack range from 0" to 70". Three

rigid metal models simulated a parawing which had a basic flat

planform with leading edges swept back 45 °. These configurations

were developed to have one-half-circle, one-thlrd-cirde, and one-

quarter-circle curvature of the semispon trailing edges when viewed

from downstream and resulting leading-edge sweeps of 61.5 °, 52.5 °,

and 48.6 °. The results of the investigation are presented as curves

of chordwise pressure distributions at four sponwise locations for

each model. Author

N63-15235 NatiOnal Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

AERODYNAMIC CHARACTERISTICS OF A FLEXIBLE-

CANOPY PARAGLIOER MODEL AT A MACH NUMBER OF

4.5 FOR ANGLES OF ATTACK TO 360 ° AND SIDESLIP

ANGLES FROM O ° TO 90 °

Dewey E Wornom and Robert T Taylor Apt 1963 26 p 7 refs

(NASATN D-1776) OTS: $O75

Force tests of a flexibte-car_opy paraghder model with a r_g_d

frame have been conducted at a Mach number of 4 5 =n the 2 foot

hypersonic facility at the Langley Research Center The aero-

dynamic characteristics were measured over an angle of-attack

range from 0 _ to 360 . for s_deshp angles from 0 to 90 , at a

Reynolds number of approximately 03 X 106 based on a model

keel length of 575 inches The variations of the aerodynamic

coefficients with angle-of-attack at constant sldeshp angles are pre

sented with hmlted discussion For the moment reference center

selected, the data at zero s_deshp showed that longitudinal tr_m

occurred at an angle-of-attack of 455 , with a corresponding hft

coefficient of 0 45 and a hft drag ratio of O 94 A max;mufn hft

coefficient of O 79 was obtained at an angle of-attack of 68 From

visual observations of canopy action during the tests, abrupt load

reversal was noted to occur around an angle of-attack of 180

N63-15389 National Aeronautics and Space Admmcstrat_on

Langley Research Center. Langley Station, Va

MEASUREMENTS OF FLOW ANGLES IN VICINITY OF TWO

LIFTING FOREBODY CONFIGURATIONS AT A MACH

NUMBER OF 2.01

Odell A Morris and Francis E Mc Lean Washington. NASA. May

1963 39p 5rats

(NASATN D-1640) OTS: $1 00

An investigation has been conducted 0n the Langley 4- by 4-

foot supersonic pressure _unnel. at a Mach number of 2 01. to

determine the flow properties in the vicinity of two Iiftmg-forebody

configurations Measurements of the downwash and sidewash

angles generated by the models were made at angles-of-attack of

about 1 ° . 3 °, and 5 ° for a range of chordwise, spanwise, and

vertical-probe positions Surface pressures were also measured on

the models at two chordw_se stations for the same angle-of-attack

range Results of the tests showed that large and rapid changes in

the measured downwash and sidewash angles occurred for both

models with variation in the survey-probe position in the region of

the model trading edge Comparison of the experimental surface

pressures with the theoretical values showed only fair agreement

for both model conhgurations; however, the agreement for model B

w_th the most severe twist and camber shape was good. inasmuch

as the designed uniform-pressure distribution across the span was

obtained Author

N§3-15771 National Aeronautics and Space Administration

Ames Research Center, Moffett Field. Calif

AERODYNAMIC CHARACTERISTICS OF A FULL-SCALE

PROPELLER TESTED WITH BOTH RIGID AND FLAPPING

BLADES AND WITH CYCLE PITCH CONTROL

Kenneth W, Mort and Paul F Yaggy Washington, NASA. May

1963 34 p 3 rats

(NASATN-D-1774) OTS: $1.00
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Basicaerodynamiccharacteristicsofthetwopropellercon-
figurationsare presented for free-stream velocities ranging from

0 to 140 knots and for angles-of-attack ranging from 0 ° to 70 °

The differences in the characteristics of the two configurations were

small. The effect of the cyclic pitch control on the aerodynamic

characteristics and on the blade flapwise bending and trading-edge

tensile stress was examined at free-stream velocities ranging from

0 to 60 knots. The cyclic pitch control was about a single control

axis. intended only to produce longitudinal trim and control At

hover conditions, the cyclic-control effectiveness of the rigid

configuration was about twice that of the flapping configuration

By extrapolating the test results to conditions of maximum allow-

able blade stress, it was estimated that the max=mum longitudinal-

control capability, as limited by the allowable blade stresses, was

greater for the rigid configuration than for the flapping configuration

Author

N63-15922 National Aeronaui:ics and Space Administration
Ames Research Center. Moffett Field. Cahf

LARGE-SCALE WIND-TUNNEL TESTS IN GROUND EFFECT

OF A 35 ° SWEPTBACK WING JET TRANSPORT MODEL

EQUIPPED WITH BLOWING BOUNDARY-LAYER-CONTROL

TRAILING- AND LEADING-EDGE FLAPS

K=yoshl Aoyagl and David H H_ckey Washington, NASA. May

1963 54p 3refs

(NASATN D.1884) OTS $1 50

Two chordwlse and spanwLse extents of trading-edge flaps.

with and without blowing boundary layer control, were tested with

the normal wing leading edge A limited amount of data was ob-

tained with the blowing boundary layer control leading-edge flap

Three component Ionqltudsnal data and boundary layer control flow

requirements are presented for several heights above ground Also

presented are data showing the effects of ground proximity on the

trimmed lift coefficient of the model and on the calculated thrust-

to.weJght ratJo required to maintain low-speed level fhght w_th

several trailing edge flap configurations Author

N63-16160 National Aeronautics and Space Administration.

Langley Research Center. Langley Star=on, Va

QUALITATIVE EVALUATION OF EFFECT OF HELICOPTER

ROTOR-BLADE TIP VORTEX ON BLADE AIRLOADS

James Schetman and LeRoy H Lud= Washington, NASA. May

1963 47 p 8refs

(NASA TN-D-1637) OTS: $1 25

A flight-test program was conducted to determine helicopter

rotor-blade a=rtoads by means of 49 pressure transducers in the

blade Two flight conditions are examined in detail Important
differences between the measured results and the results from urn-

form inflow theory are shown to be attributable to the blade trail-

in9 (tip) vortices The vibratory blade loading is shown to be sig-

nificantly influenced by the trailing vortex of the preceding blades

This influence produces harmonic blade Ioadings of all orders, and

the percentage of the contribution to the higher harmonics is large.
Author

N63-16185 National Aeronautics and Space Administration

Langley Research Center, Langley Station. Va

EFFECT OF AERODYNAMIC HEATING ON THE FLUTTER OF

THIN FLAT-PLATE ARROW WINGS

Joseph M Gr0en and Richard Rosecrans Washington. NASA, May

1963 24p 8refs
(NASATN-D-1788) 0TS: $075

From the results of tests made in a heated wind tunnel at

Mach 3. an experimental flutter boundary was obtained which

showed the effect of aerodynamic heating Induced thermal stress

resulted in a 10ss of wing stiffness which lowered the flutter-velocity

index by as much as one-third The flutter boundary obtained also

indicated the transient nature of the phenomenon. Test results are

compared with calculated values of temperature and with natural

frequencies of vibration and associated nodal patterns Measured

flutter points are compared with a calculated flutter boundary for

an unheated wing. Author

N63-16288 National Aeronautics and Space Administration

Langley Research Center. Langley Star=on. Va

THETHEORY OF INDUCED LIFT AND MINIMUM INDUCED

DRAG OF NONPLANAR LIFTING SYSTEMS

Clarence D Cone. Jr Washington. NASA. 1962 34 p 7 refs

(NASATR-R-139) GPO: $040

The basic theory of the reduced hft and drag of nonpianar.

circulation lifting systems is developed, and methods are evolved for

determining the span force loading intensity necessary for mimmum

induced drag It ts shown that the aerodynamic efficiency of such

optimally loaded systems can be expressed =n terms of an effectwe

aspect ratio which depends in value upon the spatial distribution

of the vortlc*ty of the system Methods for determining the maxi-

mum effective aspect ratio of arbitrary lifting systems of given span

by use of conformal transformation and electrical potential-flow

analog techmques are developed and illustrated The value of the

induced-drag efficiency factor is determined for the families of

circular, semielllpse, and complete-ellipse arcs and for several more

complex forms The results of the theory are interpreted in terms of

the physical airfoil requirements necessary for successful realization

of the theoretical induced-drag reductions The practical application

aspects of nonplanar wing systems are briefly considered Author

N63-16.428 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Va.

AERODYNAMIC EFFECTS OF MODIFYING WING INBOARD

TRAILING-EDGE CAMBER OF A MODEL AT HIGH SUB-

SONIC SPEEDS

Richard J, Re Washington. NASA. May 1963 44 p 5 refs

(NASATN-D-1809) OTS: $1.25

An investigation has been made to determine the effect of a

modification m the effective camber of the inboard wing sections

near the trailing edge on the longitudinal aerodynamic charac-

teristics of a model The wing had discontinuous sweep at the

leading edge. with quarter-chord sweep of 40 ° on the outboard

portion The wing was modified near the trailing edge so that the

camber lines near the body were reflexed and merged _ , the

original camber lines at the midsemispan The wing was tested

with contoured, cylindrical, and modified cylindrical body configura-

tions. The contoured body configuration was tested with and with-

out horizontal and vert_caltails The Mach number of the test ranged

from 040 to 096 and the angle-of-attack ranged from --5 ° to

15 ° Reynolds number per foot varied flora 26 X 106 to 4.4 X

106 The modified wing trailing edge generally reduced the drag

coefficient at low lift coefficients, but increased the drag coefficient

in the range of lift coefficients for maximum lift-drag ratio, and

resulted in lower values of maximum lift-drag ratio The modifica-

tion alleviated model pitch-up which occurred at a lift coefficient

of about 0,45 at Mach numbers of 0.92.0.94. and 0.96 In addi-

tion. the modified trailing edge increased the model angle-of-zero

lift about 1 ° at all Mach numbers, and decreased the model pitching

moment at zero angle-of-attack at all Mach numbers below 0.96.

Author

N63-18135 National Aeronautics and Space Administration.

Langley Research Center. Langley Station, Va.

PRESSURE DISTRIBUTIONS ON BLUNT DELTA WINGS AT

ANGLES OF ATTACK TO 90 ° AND MACH NUMBER OF 6.86

Peter T, Bernot Washington, NASA. July 1963 40 p 17 refl

(NASATN D-1954) OTS: $1,00

Pressure distributions were obtained on four blunt delta-

wing models having sweep angles of 50 ° . 70 ° . 75 ° . and 80 °

over an angle-of-attack range from 30 ° to 90 ° . and at = Math
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number of 6.85. In general, the pressures on the windward

slab surfaces are constant for angles-of-attack up to about 50 ° .

As angle-of-attack is increased further, pressure gradients occur

on both the windward slab and leading-edge surfaces, Pres-

sures on the windward leading edges decreased as distance

from the wing apex increased, with significant pressure gra-

dients occurring in the angle-of-attack range from 50 ° to 90 ° ,

Modified Newtonian theory yielded only fair agreement with the

measured pressures, Effect of wing sweep angle is to raise

the pressure level with decreasing sweep, but this trend dimin-

ishes at angles-of-attack greater than 60 ° , The effect of

angle-of-attack is best characterized by the fact that 90 per-

cent of the maximum pressure rise is attained at an angle-of-

attack of 70 ° . The measured pressures on the model center

line are bracketed by the five-term hypersonic approximation

and modified Newtonian theory. Author

N63-18136 National Aeronautics and Space Administration,

Langley Research Center. Langley Station. Vs.
EFFECTS OF ROUNDING CORNERS AND LEADING EDGES

ON THE WINDWARD-SURFACE PRESSURES OF A DELTA

WING SWEPT 65 ° AT A MACH NUMBER OF 5.96 AT

ANGLES OF ATTACK FROM 65 ° TO 115 ° AND ANGLES OF

ROLL FROM 0 ° TO 25 ° AT 90 ° ANGLE OF ATTACK

Theodore J. Goldberg and Doris K. Blanchard Washington.

NASA, July 1963 34p 13refs

(NASATN D-1959) OTS: $1.00

Detailed pressures on the windward surface of two flat-

plate delta wings swept 65 ° and with rounded corners (one

having square leading edges and the other having rounded

leading edges) were obtained at a Mach number of 5,96.

through an angle-of-attack range from 65 ° to 115 ° . and at

angles-of-roll from 0 ° to 25 ° at an angle-of-attack of 90 °

These results were compared with those previously reported

for a similar wing having sharp corners and square edges. At

all attitudes tested, any effect on the pressure distributions

caused by rounding the corners only. or by rounding the cor-

ners and leading edges, was confined to about the last 10 per-

cent of the radial rays emanating from the centroid of the

model, The normal-force coefficient was essentially unaffected

by rounding the corners only. but was decreased by approxi-

mately 4 percent by rounding the corners and leading edges.

Author

N63-18234 National Aeronautics and Space Administration.

Langley Research Center. Langley Station, Vs.
USE OF AERODYNAMIC PARAMETERS FROM NONLINEAR

THEORY IN MODIFIED-STRIP-ANALYSIS FLUTTER CALCU-

LATIONS FOR FINITE-SPAN WINGS AT SUPERSONIC

SPEEDS

E Carson Yates. Jr.. and Robert M Bennett Washington.

NASA. July 1963 39p 20refs

(NASATN D-1824) OTS: $1.00

The flutter characteristics for two untapered wings, one

having 15 ° sweep and aspect ratio 534, the other having 30 °

sweep and aspect ratio 4.16. have been investigated analytically

for Mach numbers up to 30. The calculations were based on

the modified-strip-analysis method of NACA Research Memo-

randum L57L10. with the required aerodynamic parameters

computed from linear theory, from shock-expansion theory, and

from 8usemann second-order theory The results were com-

pared with flutter experiments over the Mach-number range

Supersonic flutter speeds were satisfactorily predicted by the

modified strip analysis, employing aerodynamic parameters

computed from the nonlinear theories, but were high when

supersonic linear theory was used Flutter speeds calculated

for subsonic iach numbers by use of linear-theory aerodynamic

parameters were in good agreement with experimental values
Author

N63-18499 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Vs.

INVESTIGATION OF A SEMISPAN TILTING-PROPELLER

CONFIGURATION AND EFFECTS OF RATIO OF WING

CHORD TO PROPELLER DIAMETER ON SEVERAL SMALL-

CHORD TILTING-WING CONFIGURATIONS AT TRANSI-

TION SPEEDS

Kenneth P. Spreemann Washington. NASA. July 1963 32 p

6 refs

(NASATN-D-1815) OTS: $1.00

An investigation of the effects of changes in the ratio of

wing chord to propeller diameter of three tilting-wing and tilt-

ing-propeller VTOL models has been conducted in the 17-foot

test section of the Langley 300-mph 7- by lO-foot tunnel The

models had wing-chord-propeller-diameter ratios of 0333,

0.208. and 0125. with a single propeller 2.00 feet in diameter

located at the wing tips. The investigation indicated that reduc-

tions in the ratio of wing chord to propeller diameter made

small changes in lift. drag. and pitching moment; this indicates

that. with the small ratios of wing chord to propeller diameter

in this investigation, these configurations would realize small

aerodynamic forces and moments in comparison with those

realized from direct propeller thrust. The data are used in an

analysis in which a full-scale aircraft is assumed to be in steady

level flight. Author

N63-18666 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va
EFFECT OF FABRICATION-TYPE SURFACE ROUGHNESS

ON TRANSITION ON OGIVE-CYLINDER MODELS AT MACH

NUMBERS OF 1,61 AND 2.01

Paul W, Howard and K. R Czarnecki Washington. NASA.

July 1963 49p 4refs

(NASATN D-1933) OTS: $1,25

An investigation has been made at Mach numbers of 1 61

and 2.01 over a range of free-stream Reynolds number per foot
from about 05 x 106 to 4.5 x 106 to determine the effects of

fabrication-type surface roughness on boundary-layer transition.

Twelve types of surface roughness, including step. wave. crease.

waffle, hemstitching, and swept configurations, were investi-

gated The tests were made on an ogive-cylinder body of fine-

hess ratio 122. the roughness elements covering the cylindrical

portion of the model, The results indicate that there was little

or no difference in transition characteristics for the hemstitch-

ing and smooth-waffle type of surface roughness For most of

the other types of roughness configurations, surface roughness

decreases the transition distance by approximately a constant

percentage over the test Reynolds number per foot range,

Transition distance decreases nearly linearly with roughness

height for two-dimensional, protruding, unswept type of sur-

face roughness. Generally. roughness shape has relatively small

effects on transition, and Mach number has a small favorable

effect. Sweptback type of surface roughness appears to have a

larger detrimental effect on transition than the transverse or

unswept tyDe. Author

N63-18667 National Aeronautics and Space Administration

Langley Research Center. Langley Station, Va

LOW-SPEED INVESTIGATION OF CABLE TENSION AND

AERODYNAMIC CHARACTERISTICS OF A PARAWlNG AND

SPACECRAFT COMBINATION

William C. Sleeman. Jr Washington. NASA, July 1963 60 p
9 refs

(NASA TN D-1937) OTS: $150

A low-speed investigation was made to obtain detaded

information on longitudinal aerodynamic characteristics and

cable tension loads for a parawlng and spacecraft configuration

The 55 ° swept parawing represented an inflated-tube structure

capable of being packaged in the spacecraft and of being
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deployed for glide and flared landing recovery of the space-

craft Three basic cable riggings were studied in order to simu-

late a glide configuration, a dive configuration, and a landing

configuration Tests were conducted over a range of dynamic

pressure from 4 to 14 pounds per square foot for the glide and

flare configurations at the design angle of attack for each con-

figuration. Tests were also made over an angle-of-attack range

above and below the design condition for all the configurations

Some of the tests were repeated with the model in an inverted

position in order to investigate effects of wing weight. The

maximum lift-drag ratio for the complete model was 27 and for

the wing alone was 3 5 The longitudinal stabil*ty for the glide

and flare configurations was high at angles of attack near the

design angle for each configuration For angles of attack some-
what below the design point, the diagonal cable became slack

and the stability was about neutral The cable-tension data for

the design conditions indicated that approximately half of the

total tension in all cables was carried in the cables going to the

leading edge and the remaining half was carried in the three

cables going to the center keel Author

NS3-19178 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va
STA_'IC LONGITUDINAL AERODYNAMIC CHARACTERIS-

TICS OF AN ELASTIC CANARD-FUSELAGE CONFIGURA-

TION AS MEASURED IN AIR AND IN FREON-12 AT MACH

NUMBERS UP TO 0.92

E Carson Yates. Jr. and Maynard C Sandford Washington.

NASA July 1963 182p 18refs

(NASA TN D 17£2) OTS $300

Long,tt!d,nal aerodynamic chara('teristt_s of a cj_om_t-

rically, dynamLcally, and elastically scaled model of the clipped-

delta canard and forward fuselage of a projected nuclear-

powered airplane have been investigated by means of force

tests conducted in air and in Freon 12 (Dichlorod=fluorome-

thane) m the Langley transomc dynamics tunnel The slat,c-

ally balanced canard was tested in both restrained and free-floating

cond,tions at several levels of dynamic pressure The aerody-

namic trends of the restrained canard were found to be

generally typical of those for delta and clipped-delta planforms
Canard normal force coeff_clents measured in Freon-12 were

hgher than corresponding values measured in a,r. particularly

at the higher Ua_'h numbers Moreover the p_rching moment

coefficients indicated that canard centers of pressure m

Freon 12 were farther aft than those m air The latter result.

however, may be associated with large differences in Reynolds

number between the tests m air and in Freon 12 The principal

aeroelastic deformations observed were twisting of the torque

tube andchordwLse deflections of the canard As Mach number

mcreased, thefree canard experLencedappreciable reductions of

normal-force coeffbcient and pitch angle This behavior could

lead to a severe tuck under problem for the airplane Author

N63-19604 Nat_onalAeronautlcs and Space Administration,

Langley Stat=on, Va Langley Research Center
INVESTIGATION OF PROPELLER-POWER-PLANT AUTO-

PRECESSION BOUNDARIES FOR A DYNAMIC-MEnD-

ELASTIC MODEL OF A FOUR-ENGINE TURBOPROP

TRANSPORT AIRPLANE

FrankT Abbott Jr . H Neale Kelly. and Kenneth D Hampton

Washington. NASA. Aug 1963 68p 6refs

(NASA TN D-1806) 0TS: $1 75

An expenmental investigation was made of some of the

parameters influencing the autoprecess=on phenomenon (S

self-sustamecl wobbhng motion of the spinning propeller

mvolv*ng couphng of gyroscopLc and aerodynamic forces)

These parameters included propeller rotational speed, stiffness

and structural damping of the powerplant assembly in the pitch

and yaw planes the ratio of pitch stiffness to yaw stiffness,

s_mulated fuel load m the wings and the location and number

of autoprecessmg powerplant assemblies Author

N63-19737 National Aeronautics and Space Administration,

Langley Station, Va Langley Research Center

LOW-SPEED INVESTIGATION OF THE EFFECTS OF WIND

SWEEP ON THE AERODYNAMIC CHARACTERISTICS OF

PARAWlNGS HAVING EQUAL-LENGTH LEADING EDGES

AND KEEL

Rodger L Naeseth and Thomas G Gainer Washington, NASA,

Aug 1963 79p 16refs

(NASA TN D-1957) OTS: $200

The three basic parawings had flat-planform sweep angles

of 35 ° , 45 ° . and 55 ° . and were made of fabric The leading-

edge sweep angles varied from 40 ° to 75 °. Tests were made

at an airspeed of 38 6 mph and a Reynolds number of approxi-

mately 1 ,5 X 106 The maximum test angle-of-attack range

wasfrom 14 ° to 53 ° for the wings having a canopy of 35 ° flat-

planform sweep A limited investigation of lateral character-

ist,cs was made for sideslip angles from approximately --5 ° to

16 ° for two angles-of-attack, and lateral stability derivatives

were obtained for some configurations through an angle-of-

attack range In addition to measurement of forces and

moments acting on the wing. measurements were made of apex

hinge moments by means of a strain-gage balance in the

spreader bar Author

N63-22116 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

WIND-TUNNEL MEASUREMENTS OF PERFORMANCE

BLADE MOTIONS, AND BLADE AIR LOADS FOR TANDEM

ROTOR CONFIGURATIONS WITH AND WITHOUT OVER.

LAP

RobertJ.Huston Washington, NASA. Oct 1963 76p 16 refs

(NASA TN D-1971) OTS: $2.00

Results of an investigation in the Langley full-scale tunnel

of the performance, blade motions, and instantaneous blade

air loads are presented for two tandem-rotor configurations

for a range of tip-speed ratios from 0 to 0.28 Author

N63-22944 National Aeronautics and Space Administration

Langley Research Center, Langley Station, Va
WING PRESSURE MEASUREMENTS WITHIN THE :_RO-

PELLER SLIPSTREAM FOR A LARGE-SCALE V/STOL

WIND-TUNNEL MODEL SIMULATING TRANSITION

Matthew M Winston and Robert J Huston Oct 1963 115 p

13 refs

(NASA TN D-2014.) OTS: $2.50

Wing pressure data on tilt-wing, t'i'lt-wing-with-slat, and

deflected-slipstream configurations, obtained during tests of

the model in the Langley full-scale tunnel, are presented for

an angle-of-attack range corresponding to transition flight of

a vertical or short takeoff and landing (V/STOL) aircraft. In-

cluded are pressure data for a range of flap deflections and

lift-drag conditions corresponding to longitudinal accelera-

tion and deceleration A limited analysis of the pressure meas-

urements for the tilt-wing configuration is also included.
Author

N63-22947 National Aeronautics and Space Administration,

Langley Research Center. Langley Station. Va.

WIND-TUNNEL INVESTIGATION AT HIGH SUBSONIC

SPEED OF THE STATIC LONGITUDINAL STABILITY CHAR-

ACTERISTICS OF A WINGED REENTRY VEHICLE HAVING A

LARGE NEGATIVELY DEFLECTED FLAP-TYPE CONTROL

SURFACE

PauIG. Fournier Oct, 1963 22p 10refs

(NASATN D-2030) OTS: $0.50

Results were obtained through an angle.of-attack range

from -2 ° to 90 ° on a vehicle hewng flap-type control surfaces
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which could be deflected from 0 ° to --105 °. The Mach number

range was from 060 to 0.90 with corresponding Reynolds

numbers of 276 X 106 to 403 X 106 based on the basic-wing

mean aerodynamic chord. Author

04 AIRCRAFT
Includes fixed-wing airplanes, helicopters, gliders, balloons.

ornithopters, etc, and specific types of complete aircraft

(e,g,, Ground Effects Machines. Flexible Wings. STOL. and

VTOL): flight tests; operating problems; safety devices; and

stability and control. For related information see: 02 Aero-

dynamics of Bodies. Combinations. and Internal Flow; 03

Aerodynamics of Wings. Rotors, and Control Surfaces; and

30 Space Vehicles

N63-10624 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

AN ANALYTICAL STUDY OF EFFECTS OF SOME AIRPLANE AND

LANDING-GEAR FACTORS ON THE RESPONSE TO RUNWAY

ROUGHNESS WITH APPLICATION TO SUPERSONIC TRANSPORTS

Norman S. Silsby Washington, NASA, Dec. 1962 26 p 1 ref

(NASA-TN-D-1492) OTS: $0.75

Speeds investigated covered a range from 40 to 280 feet per

second. Assumptions made for the analysis were (1) natural frequency

of all tires were the same, (2) tires had no damping and possess a

linear tire-deflection load curve, (3) all struts had linear damping and

spring characteristics, and natural frequency end damping of all

struts were the same, (4) rigid airplane structure, and (5) no aero-

dynamic forces. Parameters which were varied included gear wheel

base, location of center of gravity, and radius of gyration. Author

N63-10200 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

TRANSITION AND HOVERING FLIGHT CHARACTERISTICS OF A

TILT-DUCT VTOL RESEARCH AIRCRAFT

Henry L. Kelly Washington, NASA, Nov. 1962 43 p 7 refs

(NASA TN D-1491) OTS: $1.25

Flight test results are presented which describe some aero-

dynamic characteristics of a tilt-duct vertical-take-off-and-landing

research o_rcraft. Results include data from the transition speed

range (35 knots to 115 knots) and some qualitative results in the

hovering flight region. Author

N63-10219 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

LINEARIZED THEORY OF WIND-TUNNEL JET-BOUNDARY

CORRECTIONS AND GROUND EFFECT FOR VTOL-STOL AIR-

CRAFT

Harry H. Heyson Washington, Superintendent of Documents, 1962

273 p 20 refs

(NASA TR-R 124; For Tables of calculated interference factors

see NASA TN D-933, NASA TN D-934, NASA TN D-935, and NASA

TN D-936, N62-10016 01-02, N62-10017 01-02, N62-10018 01-02,

N62-10019 01-02, respectively) GPO: $2.25

Interference factors are developed as o function of the degree

to which the woke is deflected downward. At large wake deflections

the interference may be much greater than indicated by classical

theory. Methods are given for extending the present numerical

results to tests involving multielement and finite-span models. The

theory can be at least partially verified by means of available data.

Tables of calculated interference factors are presented in NASA

Technical Notes D-933, D-934, D-935, and D-936. Author

N63-11123 National Aeronautics and Space Administration.

Flight Research Center, Edwards, Calif.

OPERATIONAL EXPERIENCES AND CHARACTERISTICS OF THE

X-15 FLIGHT CONTROL SYSTEM

Robert A. Tremant Washington, NASA, Dec. 1962 50 p 4 refs
(NASA TN D-1402) OTS: $1.25

X-15 flight and simulator experiences with the manual flight

control and stability augmentation system for the period from Decem-

ber 1958 to January 1962 are presented. The flight data extend

to a Math number of 6.04 and an altitude of 217,000 feet, and

the simulator data cover the design flight envelope. The characteristics

of the manual flight control system and the stability augmentation

system ore discussed, in conjunction with pilot evaluation, operational

problems, modifications, and reliability. Pertinent X-15 flight history
is included. Author

N63-12192 National Aeronautics and Space Administration. Flight

Research Center, Edwards, Calif.

SOME OPERATIONAL ASPECTS OF USING A HIGH-PERFORM-

ANCE AIRPLANE AS A FIRST-STAGE BOOSTER FOR AIR-

ILAUNCHING SOLID-FUEL SOUNDING ROCKETS

Victor W. Horton and Wcstey E. Messing Washington, NASA,

Jan. 1963 23 p 3 refs

(NASA TN D-1279) OTS: $0.75

Five test vehicles were air-launched from on F-104A airplane

to investigate some of the operational aspects and the practicability

of using the energy input of the airplane as a first-stage booster

for sounding rockets. A launch maneuver and launcher system were

developed and matched to the airplane's capabilities so that suitable

repectability of launch parameters was attained. Author

N63-10533 Notional Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

PROPELLER SLIPSTREAM EFFECTS AS DETERMINED FROM WING

PRESSURE DISTRIBUTION OF A LARGE-SCALE SIX-PROPELLER

VTOL MODEL AT STATIC THRUST

Matthew M. Winston and Robert J. Huston Washington, NASA,

Dec. 1962 68 p 13 refs

(NASA TN D-1509) OTS: $1.75

An analysis has been made of static-pressure measurements on the

wing and flaps of a general research model at zero free-stream

velocity. For the tilt-wing configuration (zero flap deflection), the

slipstream resulted in a spanwise variation in effective angle of

attack of about 6" in a span of slightly less than 1 propeller

diameter. For the deflected-slipstream configuration, the slipstream

caused a 40-percent spanwise variation in effective thrust re_overy

and a 20 ° spanwise variation in effective thrust turning. Author

N63-12243 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Vo.

SPIN INVESTIGATION OF A 1/20-SCALE MODEL OF AN UN-

SWEPT-WING, TWIN-ENGINE, OBSERVATION AIRPLANE

Henry A. Lee Washington, NASA, Jan. 1963 19 p 4 refs

(NASA TN D-1516) OTS: $0.50

The effects of control settings and movements an the erect spin

and recovery characteristics for the normal loading and the most

rearward center-of-gravity loading (external wing tanks full) were

determined. Also, tests were mode to determine the effect on the spin

and recovery characteristics of a large radar store, of empty and

full external wing tanks, and of an asymmetrical condition when one

empty or one full external wing tank is carried. Spin-reco_.y para-

chute tests were also performed. _,uthor
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N63-12247 National Aeronautics and Space Administration.

Ames Research Center, Moffett Field, Calif.

HANOMNG QUALITIES AND OPERATIONAL PROBLEMS OF A

LARGE FOUR-PROPELLER STOi. TRANSPORT AIRPLANE

Hervey C. Quigley and Robert C. Innis Washington, NASA, Jan.

1963 48 p 12 refs

(NASA TN D-1647) OTS: $1.25

A flight investigation has shown that a 100,000-pound transport

airplane equipped with blowing boundary-layer control on highly

deflected flops, drooped ailerons, and control surfaces can take off

and land over a 50-foot obstacle in less than 1,500 feet and at speeds

of less than 65 knots. It is indicated that some standard operational

techniques and procedures should be changed for STOL operation.

The airplane had satisfactory longitudinal and unsatisfactory lateral-

directional handling qualities. Author

N63-13180 National Aeronautics and Space Administration. Ames

Research Center, Moffett Field, Calif.

LARGE-SCALE WIND-TUNNEL TESTS Of: A CIRCULAR PLAN-

FORM AIRCRAFT WITH A PERIPHERAL JET FOR LIFT, THRUST,

AND CONTROL

Richard K. Greif and William H. Tolhurst, Jr. Washington, NASA,

Feb. 1963 97 p 7 refs

(NASA TN 0-1432) OTS:$2.25

Full-scale tests have been conducted in the Ames 40- by 80-foot

wind tunnel to determine the performance, stability, and control

characteristics of o research aircraft having a circular pianform and

employing a peripheral jet for lift, thrust, and controk The aircraft

was 18 feet in diameter and 18 percent thick. Propulsion was pro-

vided by a 5-foot-diameter rotor which took in air through the wing

upper surface and drove it through internal ducting to a peripheral

nozzle designed to provide thrust vector controk Six-component

aerodynamic data and propulsion-system flow data were obtained

at various angles of attack over a range of jet-momentum coefficients

from 0 to 3.4. Flight characteristics in the cruise configuration were

determined at altitudes ranging from 12 feet 7 inches to 2 feet

8 inches. Transition-flight characteristics were studied only at the

lowest ground height. Some effects of forward speed on rotor per-

formance were also investigated. Author

N63-13251 National Aeronautics and Space Administration,

Washington, D,C.

DEVELOPMENT Of SOUNDING ROCKETS IN JAPAN

Hideo Itokawo, et al Mar. 1963 159 p refs TransL. of articles

from Seisan-Kenkyu (Tokyo), v. 12, no. 12, 1960

(NASA TT F-BT) OTS: $3.00

CONTENTS:

THE PENCIL AND BABY p 1-27

I. FROM THE PENCIL ROCKET TO THE KAPPA-8 H. Itokawa

(Tokyo U.) p 28-54 (See N63-13252 07-04)

II. THE ROCKOON O. Hirao and T. Okamoto p 55-74
(See N63-13253 07-04)

IH. THE ELECTRONICS OF THE KAPPA ROCKET N. Takagi

and T. Nomura p 75-96 (See N63-13254 07-08)

IV, INVESTIGATION OF THE UPPER ATMOSPHERE BY

ROCKET SOUNDING K. Maeda p 97-109 10 refs

(See N63-13255 07-12)

V. THE CONSTRUCTION OF THE KAPPA ROCKETS, WITH

SPECIAL CONSIDERATION OF THE K-8 K. Marl p 110-
121 (See N63-13256 07-34)

VI. AERODYNAMICS OF THE KAPPA ROCKET A, Tamaki

p 122-132 17 refs (See N63-13257 07-02)

VII. LOW NOISE AMPLIFIER FOR RADAR S. Saito and J.

Hamazak; p 133.141 2 refs (See N63-13258 07-09)

VIII, OPTICAL TRACKING OF ROCKETS T. Maruyasu and

T. Uemura p 142-148 (See N63-13259 07-08)

IX SOUNDING ROCKET MANAGEMENT AND ADMINIS-

TRATION J. Shimomura p 14q-156 (See N63-13260

07-01)

N63-13721 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

NIKE APACHE nERFORMANCE HANDBOOK

Reed B. Jenkins Washington, NASA, Mar. 1963 25 p 5 refs

(NASA TN D-1699) OTS: $0.75

The conflgurationoJ and mass characteristics of the Nike Apache

two-stage solid-propellant sounding rocket system are described.

Aerodynamic and performance data on the Nike Apache are pre-

sented for the various configurations commonly flown. Calculations of

vehicle stability and of velocity, altitude, and range versus time and

payload weight are presented graphically for use in determining

maximum performance of any given configuration as a function of

various parameters. Fllght-test data on lateral a¢,d longitudinal

accelerations during the boost phases are included. Author

N63-14429 National Aeronautics and Space Administration

Fhght Research Center, Edwards, Calif.

PRELIMINARY FLIGHT EVALUATION OF TWO UNPOWERED

MANNED PARAGLIDERS

Garrison P. Layton, Jr,, and Milton O. Thompson Washington,

NASA, Apr. 1963 33 p 4 refs

(NASA TN D-1826) OTS: $1.00

Towed and free-flight tests were mode with unpo'_ered, manned

paraghders to study the performance, stability, and conhol charac-

teristics of a typical paraglider. The paragliders used had maximum

lift-drag ratios greater than 3.5, and wing Ioodings of approxi-

mately 4.0 Ib/sq ft. The airspeed range was limited by the rearward

center-of pressure shift at angles-of-attack above and below trim

angle-of-attack Performance data obtained from flight tests ore

presented and compared with anolyhcal results Center of gravity

shift, accomplished by tilting the wing relative to the fuselage, was

used for controL. This method of control was adequate for towed

and free flight as well as for flare and landing. The pilot's evaluation

of the vehicle's handling qualities, and a discussion of development

problems are presented Author

NS3-1r)oso National Aeronautics and Space Admi_ .,_t=on

Langley Research Center. Langley Station. Va

WING AND FLAP LOADS OBTAINED FROM A WIND-TUN-

NEL INVESTIGATION OF LARGE-SCALE V/STOL MODEL

Robert J Huston. John F. Ward. and Matthew M Winston Wash-

ington. NASA. Apr. 1963 90 p 10 refs

(NASATN D-1634) OTS: $2.25

Wing and flap loads on tilt-wing tilt-wing-with-slat, and

deflected-slipstream configurations, obtained during tests of a

large-scale'model in the Langley full-scale wind tunnel, are pre-

ssnted for an angle-of-attack range corresponding to transition

flight of a vertical or short takeoff and landing (V/STOL) aircraft

Included are wing root moments and shears, flap forces and

moments, and partial-span wing pressure distributions for a range

of flap deflections and lift-drag conditions corresponding to Iongi-

tudinal acceleration and deceleration The relationsh=p between

angle-of_attack and normal or chordwise bending moments at the

root was found to be basically a cosine or sine function, respectively,

but became modified significantly by the flow condition on the wing

and by the balance of longitudinal forces. Normal and chordwise

bending moments were relatively unaffected by deflection of the

30-percent-chord flaps; in contrast, the wing torsion was substan-

tially affected by flap deflection and by the balance of longitudinal

forces Local areas of flow separation, principally behind upward

traveling propeller blades, caused erratic movements bn the span-

wise centers of pressure The add=tion of e 19-percent-chord

partial-span slat to the tilt-wing configurat=on, in combination with
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30" of flap deflection, resulted in the elimination of buffet caused

by local areas of flow separation for the range of conditions covered.

Author

N63-16526 Nations( Aeronautics and Space Administration.

Ames Research Center, Moffett Field. Calif.

SIMULATOR STUDY OF THE LATERAL-DIRECTIONAL

HANOLING QUALITIES OF A LARGE FOUR-PROPELLEREO

STOL TRANSPORT AIRPLANE

Hervey C. Quigley and Herbert F. Lawson. Jr, Washington. NASA.

May 1963 26p 4refs

(NASATN D-1773) OTS: $0.75

The lateral and directional stability and control characteristics

of a large four-propellered STOL transport airplane (the boundary-

layer-control equipped NC- 130B) have been studied on the landing

approach simulator to determine changes in the characteristics that

might be required to achieve satisfactory lateral-directional handling

qualities The study has shown that the handling qualities can be

improved by increased directional stability and damping A large

increase in stability in conjunction with increased yaw rate damping

gave some improvement, but the reduced directional response to

rudder inputs prevented the configuration from being rated satisfac-

tory by the evaluating pilots, A satisfactory configuration was

achieved by doubtin 9 the basic directional stability and including

a damping term which gave yawing moments proportional to rate

change of sideslip. Author

NS3-15774 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Va.

MANEUVER ACCELERATIONS EXPERIENCED DURING

ROUTINE OPERATIONS OF A COMMERCIAL TURBOJET

TRANSPORT AIRPLANE

Paul A. Hunter and Mary W. Fetner Washington. NASA. May 1963

8p 4refs

(NASATN-D-1801) OTS: $0.50

The incremental maneuver normal' accelerations co_lected dur-

ing both passenger-carrying operational flights and check and train-

ing flights of a four-engine turbojet commercial-transport airplane

have been evaluated. The frequency of occurrence of maneuver

accelerations per mile of flight for climb was approximately the

same as that for descent. The frequency of occurrence for each of

these two flight conditions was about ten times that during cruise.

This tendency is typical of transport operations, particularly for the

turbolet transports. Autho¢

N63-16430 National Aeronautics and Space Administration,

Ames Research Center, Moffett Field, Calif.

FULL-SCALE WlND-TUNNELTESTS OF A MEDIUM-WEIGHT

UTILITY HELICOPTER AT FORWARD SPEEDS

John L. Mc Cloud III. James C. BEggars. and Ralph L. Make Wash-

ington. NASA. May 1963 31 p 8 refs

(NASATN-D-1887) OTS: $0.75

Tests were conducted with the rotor on and off st U_NKIS

from 80 to 130 knots at various fuselage attitudes, and the lift.

drag, pitching-moment, and power data are presented. The power

data are discussed in terms of the rotor-off fuselage force data. end

the wind-tunne| data are compared both with fl_ght-tnt lind com-

puted rotor data, Author

N63-18129 National Aeronautics and Space Administration

Langley Research Center, Langley Station. Va
LOW-SUBSONIC MEASUREMENTS OF ITATIC AND

DYNAMIC STABILITY DERIVATIVES OF SIX FLAT-PLATE

WINGS HAVING LEADING-EDGE SWEEP ANGLES OF 70 °
TO 84 °

Robert E Shanks Washington, NASA. July 1963 30p 8"rife
(NASATN D-1822) OTS: $0.75

An investigation has been made to determine the low-

speed static stability characteristics and the rolling and yawing

dynamic stability derivatives of a series of thin flat-plate delta

wings having leading-edge sweep angles of 70 ° to 84 ° The

investigation showed that the static longitudinal stability, the

directional stability, and the effective dihedral increased with

increasing sweep, The static Is{oral derivatives were linear at

low angles-of-attack, but became increasingly nonlinear with

increase in angle-of-attack and increase in sweep. The values

of the rolling and yawing oscillation derivatives were generally

small and relatively unaffected by sweep at the lower lift coef-

ficients, but very large values of the derivative were obtained

at the higher lift coefficients for the higher sweep angles. The

theoretical prediction of the longitudinal stability, effective

dihedral, and lateral oscillation derivatives (except C/r) at low

lift coefficients is in fairly good agreement with the measured

values. Author

N63-18235 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Va.
AN ANALYSIS OF VG AND VGH OPERATIONAL DATA

FROM A 13NIN-ENGINE TURBOPROP TRANSPORT AIR-

PLANE

PaulA. HunterandWalter G. Walker Washington. NASA. July

1963 48p 10refs

(NASATN D-1925) OTS: $1.25

An analysis has been made of operational data obtained

with NASA VGH recorders from two twin-engine turboprop

transport airplanes and with NASA VG recorders from two addi-

tional identical aircraft operated by a single airline on short-haul

routes in the eastern part of the United States. These data are

compared with VG and VGH data from two different types of

twin-engine piston transport airplanes. The piston-engine oper-

ations, although similar to the turboprop operation, covered

different geographical locations. In general, the turboprop

experienced more severe gust and operational maneuver accel-

erations than did either of the piston-engine operations. Check-

flight maneuver experiences were similar for the three opera-

tions. For the turboprop airplanes, the frequency of occurrence

and maximum amplitudes of accelerations due to oscillatory

motions were relatively low compared with the gust ano

maneuver accelerations experienced Derived gust velocities

for the turboprop operations were the most severe Of the three

operations Information on a,rspeed practices indicated no

significant differences between the three operations =n rough

aLr. the average speed m rough air being generally slightly

higher than in smooth air In contrast to past piston-engine

practice, the turboprop exceeded the normal operating limit

airspeed in a number of cases Landing-impact accelerations

for the turboprop, following modifications to the landing gear,

were approximately 30 per.cent lower than the initial sample

and almost identical to those for a twin-engine piston transport

airplane for which data are available In terms of relative fre-

quency of occurrence, ground-operations accelerations are of

primary importance for accelerations less than 04g. whereas

for magnitudes greater than 04g. the landing impacts become

of primary importance. Author

N63-18068 National Aeronautics and Space Administration

Langley Research Center, Langley Station, Va

FLIGHT OPERATING PROBLEMS AND AERODYNAMIC AND

PERFORMANCE CHARACTERISTICS OF A FIXED-WING.

TILT-DUCT, VTOL RESEARCH AIRCRAFT

Henry L. Kelley and Robert A. Champine Washington, NASA.

July1963 24p 12refs

(NASATN D-1802) OTS: $0.75

The results of a flight investigation conducted at the Lang-

ley Research Center ere presented, Included are some of the

operating problems and related aerodynamic characteristics of
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a tilt-duct, fixed-wing, vertical-takeoff-and-landing (VTOL) con-

figuration 8uffet-boundary (stall onset) angles of attack, which

limited the operational capabilities of this tilt-duct test aircraft,

were found to vary considerably over the transition speed range.

as well as with power setting. Generally. the stall*free opera-

tional range of angles of attack was decreased when operating

at reduced power Simulated ground-controlled landing

approaches were investigated at various duct angles and glide-

path angles by the use of three methods. The results of one

method studied (that of increasing the duct angle by 10 ° upon

intercepting the glide slope) indicated that satisfactory charac-

teristics (handling and flying qualities and pilot work load) were

possible with a fixed-wing, tilt-duct fan configuration When

this approach method is used. the duct-angle setting on the

glide path was 60 ° and the airspeed was between 50 knots and

60 knots, depending on the glide angle used. Also presented is

an extension of flight-test results in an earlier report which

includes stability, control, and performance characteristics

recorded over a speed range from 15 to 122 knots which in-

cludes duct angles from 80 ° to 0 ° Author

N63-18663 National Aeronautics and Space Administration.

Ames Research Center. Moffett Field. Cald

SOME FLIGHT CHARACTERISTICS OF A DEFLECTED SLIP-

STREAM V/STOL AIRCRAFT

Howard L Turner and Fred J Drinkwater III Washington.

NASA. July 1963 3Sp 13refs

(NASATN D 1891) OTS $1 O0

The Ryan VZ-3RY V/STOL test vehicle was flight tested

over the airspeed range from 80 knots to below 6 knots The

deflected slipstream concept proved to be better suited to

STOLthan VTOL operation Adverse ground effects prevented

operat,on close to the ground at speeds less than 2O knots and

below approximately 15 feet alhtude Steep ghde slopes to

landing (up to - 16 °) at approximately 40 knots were achieved.

but steep, slow. descending fhght did not appear feasible Full-

span leading-edge slats markedly increased the descent capabil-

ity and reduced the minimum level flight speed Author

N63-19278 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va
MEASUREMENTS OF THE RESPONSE OF 13NO LIGHT

AIRPLANES TO SONIC BOOMS

DomenicJ MaglieriandGarlandJ Morris Washington. NASA,

Aug 1963 36p 12refs

(NASA TN D-1941) OTS: $1.00

A joint FAA-USAF-NASA investigation has been made to

determine the acceleration response near the center of gravity

of two light airplanes, a Piper Colt and Moddied Beech C-45H.

to sonic-boom overpressures varying from around 1 to 16 Ib/sq

ft The test airplanes were exposed to the sonic booms while

parked on the ground, in crunslng flight, in turns, and in flight

near stall Acceleration increments were less than t02 g in

the normal, transverse, or longitudinal direction, had periods of

about 0 1 second, and were damped out tn less than 2 cycles

No aircraft rigid-body motions were detected, and the primary

source of the response to sonic booms was thought to be

structural Somewhat higher responses were measured for the

Piper Colt than for the Modified Beech C 45H. and were attrib-

uted to the hghter wing loading of the Colt Responses to the

sonic booms appeared to be so small as tu have no significance

as regards structural loads or airplane control, and generally

were negligible bn comparison with responses resulting from

routine operations such as takeoff, landing, and flight m laght

turbulence Author

N63-19736 National Aeronautics and Space Administration,

Langley Station. Va. Langley Research Center

FULL-SCALE WIND-TUNNEL INVESTIGATION OF A

FLEXIBLE-WING MANNED TEST VEHICLE

Joseph L Johnson. Jr.. and James L. Hassell. Jr Washington.

NASA, Aug 1963 73p 7 refs

(NASA TN D-1946) OTS: $200

The performance and static stability and control character-

istics of a flexible-wing manned test vehicle were determined

in an investigation conducted in the Langley full-scale tunnel

through an angle-of-attack range of the keel from about 14 °

to 44 ° for power-on and power-off conditions Comparisons

of the wind-tunnel data with flight-test data. obtained with the

same airplane, were made in a number of cases Author

N63-20807 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

FLIGHT-AND FORCE-TEST INVESTIGATION OF A MODEL

OF AN AERIAL VEHICLE SUPPORTED BY TWO UN-

SHROUDED PROPELLERS

Robert H Kirby Washington. NASA Sept 1963 27 p 6 refs

(NASA TN D-1965) OTS: $075
The model in its basic configurat*on consisted of a box-

like body in the center, with the two propellers mounted in
tandem on struts ahead of and behind the body. and fixed

with respect to the airframe so that the propeller plane of
rotatnon was horizontal for hovering flight A dynamic

stabzlity and control investigation showed that the controls

fixed hovering motions of the model were unstable oscil-

lations in p_tch and roll However. since the periods of the

oscnllations were relatively long. the model could be con-

trolled fairly easily in hovering without artifaclal stabdlzatlon
The bas*c model was difficult to control at the h_gher for-

ward speeds but was easy to fly when horfzontal and
vertlcaltadswereadded Author

NS3-20890 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va
A SIMULATOR STUDY OF AIRSPACE REQUIREMENTS

FOR THE SUPERSONIC TRANSPORT

RichardH Sawyer. Washington. NASA. Sept 1963 23p 1 ref

(NASA TN D-1964) OTS $075

An investigation was conducted to study the ;_ ,_ontal

airspace requirements for a supersonic transpOrt during _hanges

m heading at a VORTAC statnon The vertical deviations from

cruising altctude during turning fhght were also studJed The

investigation was made with use of a fixed-base aircraft simu-

lator programed to represent a delta-wing supersonic transport

hav,ng a canard control Manual fhght control was used to

effect changes m headnng up to 45 ° for bank angles of 15 °. 30 °.

and 45 ° The tests were conducted at a Mach number of 30

at an altitude of 87.000 feet. Measurements were made of the

horizontal and vertical displacements from the flight path. and

of the primary control deflections Author

N63-22117 National Aeronautics and Space Admunistratlon

Flight Research Center, Edwards. Calif

AERODYNAMIC AND CONTROL-SYSTEM CONTRIBU-

TIONS TO THF X.lS AIRPLANE LANDING-GEAR LOADS

Richard 8 NolI, Calvin R Jarvis, Chris Pembo. Wilton P Lock,

and BettyJ Scott Washington, NASA. Oct 1963 35 p 6 refa

(NASA TN D-2090) OTS: $100

The effect of the X-15 manual flight control and stability

augmentation systems on the horuzontal-tail load. and the effect

of wing-flap pos,t,on on the wing load during touchdown are

nnvest,gated Methods for sugnd0cantly reducing the maximum
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total load on the main gear during landings are described. Data

from typical X-15 landings and from landings in which modified

touchdown techniques were used are presented and compared.

Author

N63-23125 National Aeronautics and Space Administration

Langley Research Center, Langley Station. Va.

IN-FLIGHT SHOCK-WAVE PRESSURE MEASUREMEN_

ABOVE AND BELOW A BOMBER AIRPLANE AT MACH

NUMBERS FROM 1.42 TO 1.69

Domenic J Maglieri. Virgil S. Ritchie, and John F. Bryant, Jr.

Washington, NASA. Oct. 1963 48 p 18 refs

(NASA TN D-1968) OTS: $1.25

In-flight shock-wave pressure surveys have been made

above and below a bomber airplane at distances of approxi-

mately 1.300 to 2,000 ft. and also below the bomber airplane

at distances of about 4,600 to 9,100 ft. Measured pressure

signatures are presented for the bomber airplane in the Mach

number range from 1.42 to 1.69 with a gross-weight range

from about 83.000 to 117.000 Ib, -A detailed description is

given of the unique instrumentation probe used to obtain the

pressure measurements along with the corresponding static

and wind-tunnel calibrations. Author

05 ASTRONOMY AND
ASTROPHYSICS
Includes celestial mechanics; and radioastronomy. For re-

lated information see: 12 Geophysics, and 29 Space
Sciences.

types of orbits and becomes rational for circular and parabolic orbits.

The formulas for the calculation of location and velocity coordinates

are simple and well suited for electronic computers. The optimal area

for application (small and medium intermediate times) coincides with

the requirements for orbit determination, orbit correction, and the

calculation of special perturbations. Author

N63-11505 National Aeronautics and Space Administration,
Washington, D. C.

CELESTIAL MECHANICS AND SPACE FLIGHT ANALYSIS

Clarence R. Gates, Paul R. Peabody, William M. Kaula, Thomas W.

Hamilton, and William G. Melbourne 1962 42 p 65 refs

Papers presented at Session I of the NASA-University Conf. on the

Science and Technol. of Space Explorotlon, Chicago, Nov. 1-3, 1962

(See N63-11501 03-29)

(NASA-SP-15) GPO: $0 35

CONTENTS:

1. INTRODUCTION. CELESTIAL MECHANICS: HISTORICAL

BACKGROUND C.R. Gates (JPL) 2 p

2. APPLICATIONS OF NUMERICAL ANALYSIS AND COM-

PUTER TECHNIQUES IN CELESTIAL MECHANICS P.R. Pea-

body (JPL) 6 p

3. ANALYSIS OF SATELLITE ORBITS FOR GEOPHYSICAL

EFFECTS W.M. Kaulo (NASA. Goddard Space Flight

Center) 11 p 39 refs

4. APPLICATIONS OF CELESTIAL MECHANICS TO SPACE-

CRAFT FLIGHT T.W. Hamilton (JPL) 8 p 3 refs

5. SPACE FLIGHT OPTIMIZATION W. G. Melbourne (JPL)

13 p 23 refs

N63-10769 National Aeronautics and Space Administration,
Washington, D. C.

THE MAGNETIC FIELD OF THE CRAB NEBULA AND ITS CENTRAL

STAR (MAGNITNOYE POLE KRABOVIDNOY TUMANNOSTI I

TSENTRAL'NOY ZVEZOY)

S. B. Pikel'ner (Crimean Astrophys. Obs., USSR Acad. of Sci.) Nov.

1962 28 p 26 refs Transl. from Astron. Zh. (Moscow), v. 33,

no. 6, 1956 p 785-799

(NASA-TT-F- 112) OTS: $0.75

This paper includes discussions of the following subdivisions:

observations of polarization, estimation of the field from the spec-

trum form, estimation of the field from energy density, distribution of

optical and radio emission, estimating the mass of the envelope,

influence of the expansion of the envelope on the spectrum of the

particles, the nature of the field, and the magnetic field of the star.

Author

N63-12074 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

ON LAGRANGE'S THEORY OF THE THREE-BODY PROBLEM

KarI,Stumpff Washington, NASA, Jan. 1963 15 p 3 refs

(NASA TN D-1417) OTS: $0.50

Lagrange's famous studies of the three-body problem are rede-

veloped in modern mathematical expressions. This new portrayal of

a very old problem of celestial mechanics gives rise to various con-

siderations which can be very useful for the practical cornputation.

In particular, the nine elements of the "reduced" three-body problem

are defined as a symmetrically constructed system of three groups

of three elements each, and their differential equations are shown.

A byproduct of this study is a representation of the coefficients of

the equation of the fourth degree for Lagrange's quantity p in sym-

metrical form. Author

N63-10796 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

CALCULATION OF EPHEMERIDES FROM INITIAL VALUES

Karl Stumpff Washington, NASA, Dec. 1962 28 p

(NASA-TN-D-1415) OTS: $0.75

A method is presented for calculating undisturbed ephemerides

(coordinates of location and velocity) of a planet or a comet when

its initial time values are given. The orbital elements need not be

known for this method, which is applicable, without formal variations,

for oil types of orbits. The singularity of classical methods is avoided

by the transfer from elliptical to hyperbolic orbits. In place of Kepler's

equation, a transcendent main equation appears. It is valid for all

N63-13794 National Aeronautics and Space Administration. God-
dord Space Flight Center, Greenbelt, Md.

THE CHARACTERISTICS OF DISTANT COMETS

Bertram Donn Washington, NASA, Mar. 1963 10 p 21 refs Pre-

vi0usly process_, as o preprint; for abstract see N63-13875 08-28
(NASA TN D-1671) OTS: $0.50

An analysis of spectroscopic observations and colors of comets

with heliocentric distances greater than 3.5 AU indicates that only

sunlight scattered from solid grains can explain the data. The orienta-

tion and curvature found by Osterbrock in two comets ore consistent

with BesseI-Bredichin theory of comet toils. Because of these charac-

teristics, Brandt's use of these comet tails to study the interplanetary
medium is not valid. Author
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N63-17314GeophysicsCorp.ofAmerica,Bedford,Mass.
PLANETARYAERONOMYIX: THEDARKSIDEAIRGLOW
OFVENUS
NevilleJonathanandGeorgeDohertyFeb.196344p 6refs
(NASAContractNASw-395)
(NASACR-14;GCA-TR-63-1-N)OTS:$4,60ph,$1.52mf

TheluminescenceonthedarksideofVenus,strongemis-
sionsintheregion4400Ato4410A.isanalyzedtodetermine
whetherit is a product of chemical reactions. The results of

several investigations of the chergiluminescence arising from

the reaction of carbon monoxide with atomic oxygen are

summarized and compared. A mechanism is proposed to

explain the airglow which involves two distinct two-body

reactions resulting in the formation of both radiative and non-

radiative carbon dioxide molecules. A recommendation is made

to study the reactions at higher temperatures but it is noted

that, at room temperatures, the luminescence is a factor of

2000 less than that caused by the 0 + NO reaction. DE.R.

NB3-17560 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt. Md

COSMIC-RAY-INDUCED STABLE AND RADIOACTIVE NU-

CLIDES IN METEORITES

Michael E. Lipschutz Washington. NASA. June 1963 12 p

38 refs For presentation at the Symp. on Space Radiation of

the American Sac, for Testing and Materials. Atlantic City.
June 23-28. 1963

(NASA TN D-1844) OTS: $0.50

Meteorites, the only extraterrestrial solid obiects currently

available on the earth, are being extensively studied by many

investigators Data now available enable us to reconstruct

some features of that period when meteorites were exposed to

cosmic rays A brief discuss*on of meteoritic types is followed

by presentahon of the results of radiochem*cal and mass-spec-

trometric mvestlgat=ons on meteorttes From the amounts of

cosmogemc stable and radioactive species present, conclusions

can be drawn concerning the duration of cosmic ray exposure.

the spectrum and intensity of the incident cosmic ray flux, the

preatmospheric size and shape of the meteorites, and the

terrestrial history of these obiects Also, a brief discussion of

some. as yet unanswered, questions concerning meteorites is

presented Author

N63-18128 National Aeronautics and Space Administration

Marshall Space Flight Center, Huntsville. Ale.

ON A CONSISTENT SYSTEM OF ASTRODYNAMIC CON-

ST,_NTS

Helmut G. L Krause Washingto,_. NASA. July 1963 49 p

58 refs

(NASATN 0-1642) OTS: $1.25

An internally consistent system of astrodynamic constants

is derived, based upon theoretical coupling relationships and

the most recent available experimental data. A previously

existing discrepancy in the value of the gravitational parameter

of the earth (as derived by different methods) has been elimi-

nated. Likewise. several inconsistencies in the previously

available system of lunar constants have been removed. An

error study of each constant is presented; both relative and

absolute probable errors ere listed. The results of this study

can be summarized in the given list of astrodynamic constants.
Author

N63-19371 National Aeronautics and Space Administration

Goddard Space Flight Center, Greenbelt. Md

COMPUTATION OF GENERAL PLANETARY PERTURBA-

TIONS. PART I

Lloyd Carpenter Washington. NASA. Aug 1963 35 p 24 refs

(NASA TN D-1898) OTS $100

A computer program for automatic computation of first-

order general planetary perturballo._ is de,cribed The program

is based on Hansen's theory as given in the Auseinander-

setzung As examples, the general perturbations of six minor

planets are given Author

N63-22710 National Aeronautics and Space Administration

Goddard Inst for Space Studies, New York, N Y

MODELS FOR STARS OF VERY LOW MASS

Shiv S, Kumar Washington, NASA, Oct 1963 29 p 4 refs
(NASA TN D-1907) OTS: $0.75

Completely convective models have been constructed for

stars of masses 009, 008, 007, 006, 005. and 004

(solar units), taking into account the nonrelativistic degen-

eracy of the stellar material The properties of these models

are presented in tabular form and in the form of graphs It is

shown that there is a lower limit to the mass of a main se-

quence star The stars with mass less than this limit become

completely degenerate stars or "black" dwarfs as a conse-

quence of the gravitational contraction, and. therefore, they

never go through the normal stellar evolution Author

06 AUXILIARY SYSTEMS

Includes fuel cells and solar cells: gas turbines: hydraulic.

pneumatic and electrical contro_ systems and actuators:

and inverters For primary propulsion systems see 27 Pro-

pu}sion For related information see: 08 Comm_lnicartons:

09 Electronics; 10 Facilities, Research and Support: 15

Instrumentation and Photography: and 22 Navigation and
Guidance

N63-10180 National Aeron',utics and Space Administration.

Lewis Research Center, Cleveland, Ohio

EXPERIMENTAL INVESTIGATION OF A 90" FLAT-PLATE

MAGNETIC TRIODE FOR DIRECT ENERGY CONVERSION

Richard R. Cullom Washington, NASA, Nov. 1962 14 p 5 refs

(NASA TN D- 1532) OTS: $0.50

An approach to decreasing the intereJectrode space ¢,,_rge of

o magnetlc triode was tested by using o shaped magnetic field

to improve triode performance. The shaped field was designed to

restrict the electrons to circular orbits and thus to decrease electron-

electron collisions and/or electron scattering. A percentagewise

improvement in the triode output power was observed with the

shaped magnetic field. This improvement in the performance, how-

ever, was not of sufficient magnitude to make this particular

triode o practical energy converter because the grid power loss was

of greater magnitude than the power output. Author

N63-11511 Notional Aeronautics and Space Administration,

Washington, D. C.

POWER FOR SPACECRAFT

Newell D. Sanders, Charles A. Barrett, Daniel T. Bernotowicz,

Thomas P. Moffitt, Andrew E. Potter, Jr., and Harvey J. Schwartz

1962 27 p Papers presented at Session 0 of the NASA-Univer-

slty Conf. on the Science and TechnoL of Space Exploration, Chicago,

Nov. 1-3, 1962 (See N63-11502 03-29 /

(NASA-SP-21) G PO: $0 25
CONTENTS:

I. POWER FOR SPACECRAFT N. 0. Sanders, C. A. Barrett,

D. T. _ernotowicz, T. P. Moffitt, A. E. Potter, Jr., and

H. J. Schwartz (NASA. Lewis Research Center) 26 p
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N63-11741NationalAeronauticsandSpaceAdministration.God-
dardSpaceFlightCenter,Greenbelt,Md.
USEOFASEALEDSILVER-CADMIUMBATTERYONEXPLORERXII
T. J. Hennigan and A. O. Apelt Washington, NASA, Jan. 1963

9 p Previously processed as ARS Paper-2509-62; for abstract see
N63-10258 01-06

(NASA TN D-1543) OTS: $0.50

Since silver-cadmium ceJJs may be constructed entirely free of

magnetic materials, a secondary sliver-cadmium battery was used on

Explorer XII satellite which was launched in 1961 to study radiation

and magnetic fields. A program has been carried out at Goddard

Space Flight Center to determine the feasibihty of using the battery

in this space application. The operation of the power system on

Explorer Xll is outlined, and cycling data, telemetered from the

satellite, are presented. The first appJicati.on of a silver-cadmium

battery on a satelJite was very satisfactory; in flight, no deterioration

of the battery power suppJy was observed. Author

N63-12948 National Aeronautics and Space Administration. God-

dord Space Flight Center, Greenbelt, Md.

POWER INPUT TO A SMALL FLAT PLATE FROM A DIFFUSELY

RADIATING SPHERE WITH APPLICATION TO EARTH SATELLITES:

THE SPINNING PLATE

Fred G. Cunningham Washington, NASA, Feb. 1963 46 p 1 ref

(NASA TN D-1545) OTS: $1.25

A general derivation is presented tar the radiation from o uni-

formly radiating sphere incident on a small fiat plate, spinning about

on axis not coincident with its normal. The results are presented as a

function of the separation of the bodies, the orientation of the plate,

and the orientation of the spin axis. In addition, a series of curves

is given which represents the power input from earth radiation to one

side of a spinning flat plate (averaged over o spin period) for a range

of altitude from 200 km to 32,000 km. These curves are based upon

the assumption that the earth is o uniform diffuse emitter radiating

as o blackbody at o t_mperoture of 250°K. Author

N63-13219 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

AN ANALYTICAL STUDY OF A SIMPLE ATTITUDE CONTROL

SYSTEM FOR A FINNED VEHICLE

Jack E. Harris Washington, NASA, Mar. 1963 35 p 4 refs

(NASA TN D-1608) OTS: $1.00

An analytical study was made of a finned-vehicle first-stage

attitude control system incorporating an attitude error feedback sig-

nal and simple forward-loop compensation. The effects of various

compensation networks on system performance are compared for

flight conditions, ranging from dynamic pressures of 100 lb/sq ft to

3,200 Ib/sq ft. A simple tandem compensation network that enables

the control system to obtain good response characteristics to attitude

command inputs and to maintain satisfactory path control when sub-

jected to wind disturbance is discussed. Author

N63-15237 National Aeronautics and Space Administration.

Washington. DC

HYDRAULIC DESIGN OF AIR COOLING SYSTEMS FOR

MULTI-STAGE GAS TURBINES BY USING ELECTRIC

MODELS (GIDRAVLICHESKIY RASCHET SISTEM VOZ-

DUSHNOGO OKHLAZHDENIYA MNOGOSTUPENCHATYKH

GAZOVYKH TURBIN PRI POMOSCHI ELEKTRICHESKIKH

MOOELEY)

I. T. Shvets, Ye P Dyben. and V N Klimenko Apr 1963 15 p

10 refs Transl by Faraday Translations from Teploenerg (Moscow).

no 9. Sept. 1960 p 14-17

(NASA TT F-78) OTS: $0.50

By use of the described model, the time required to compute

the design of a cooling system of a two-stage gas-turbine rotor was

reduced 10- to 12-fold. and the labor involved in determining the

rates of flow of air through elements of the cooling system of a four-

stage rotor was reduced to about 1/2o to 1/2s. Author

N63-15770 National Aeronautics and Space Administration
Lewis Research Center. Cleveland. Ohio

ANALYTICAL STUDY OF TURBINE-GEOMETRY CHARAC-

TERISTICS FOR ALKALI-METAL TURBOELECTRIC SPACE
POWER SYSTEMS

Arthur J Glassman and S M Futral Washington. NASA, May
1963 31 p 7 refs

(NASATN D-1710) OTS: $0.75

This investigation was made primarily to determine the general

effects of turbine-inlet temperature and working fluid on such

turbine-geometry characteristics as number of stages, diameter, and

rotative speed for a turboelectric space-power system producing

1 megawatt of electric power The analys*s showed that turbine-

inlet temperature and working fluid exert s=gnihcant effects on

turbine geometry Smaller diameter turbines that require an

increasing number of stages were obtained by increasing turbine-

inlet temperature. The required number of stages increased w*th

decreasing working-fluid molecular weight For any given tempera-

ture, turbine-stage diameters for cesium, rubidium, and potassium

were nearly equal, but were considerably larger for sod=urn Rota-

tlve speed, for any given number of stages, increased with tempera-

ture Use of materials with higher ratios of strength todens*ty, and

use of increasing rather than constant diameters from the first to

the last stage resulted in significantly fewer stages Author

N63-18131 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

EARTH REFLECTED SOLAR RADIATION INCIDENT UPON

AN ARBITRARILY ORIENTED SPINNING FLAT PLATE

Fred G. Cunningham Washington. NASA, July 1963 39 p
8 refs

(NASA TN D-1842) OTS: $125

A general derivation is given for the earth-reflected solar

radiation input to a flat plate--a solar cell paddle, for exam-

pie--which is spinning about an axis coincident with the axis

of symmetry of the satellito to which it is affixed. The resulting

equations are written for the general case, so that arbitrary

orientations of the spin axis with respect to the earth-satellite

line. and arbitrary orientations of the normal to the plate with

respect to the spin axis. can be treated. The equations govern.

ing the integration limits ere given. The appendixes contain:

the results, in graphical form, of two representative examples;

the general computer program for the calculation, given in

FORTRAN notation; and the results of a calculation of the

distribution of albedo energy on the proposed Echo II satellite.

The value of the mean solar constant used is 1.395 x 106

erg/cm2-sec; the mean albedo of the earth is assumed to be

0.34; and the earth is assumed to be a diffuse reflector.

Author

N63-20315 National Aeronautics and Space Administration,

Washington. O C.

HANDBOOK OF SPACE-RADIATION EFFECTS ON SOLAR-

CELL POWER SYSTEMS

William C. Cooley and Robert J Janda (Exotech, Inc) 1963

120p 146refs

(NASA Contract NASw-598)

(NASASP-3003) OTS: $2.50

Areas of space-radiation effects covered in this handbook

are: (1) radiation damage to solar cells, (2} correlation of satel-

life test data on solar-cell performance, (3) design methods

for solar-cell power systems. (4) radiation effects on solar-cell
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coverslidematerials and adhesives, (5) space-radiation effects

on transistors and diodes, and (6) summary of the space-radia-

tion environment P.VE.

N63-20602 National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt. Md

A METHOD TO OPTIMIZE THE SOLAR CELL POWER SUP-

PLY FOR INTERPLANETARY SPACECRAFT

Grady B Nichols Washington. NASA. Sept 1963 21 p

(NASA TN D-1846) OTS: $0.75

The purpose of this paper is to present a generalized

approach to the development of an optimized solar-cell power

supply This method was developed for use on a spin-

_tabilized spacecraft requiring no control system or orienta-

tion mechanism for the solar panels An optimized power supply

is considered to be one that has the proper orientation of

solar panels for maximum power output with minimum

solar-cell weight In the method described here. the area of

each solar panel is expressed as a vector in general terms;

the solar energy is also expressed as a vector The power

output at any instant is then merely the summation of the

dot (inner) product of each area vector and the solar vector.
Author

N63-20606 National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt. Md
THEORETICAL CONSIDERATIONS FOR A PRELIMINARY

DESIGN OF A SOLAR CELL GENERATOR ON A SATELLITE

Bernard J Saint-Jean Washington, NASA Sept 1963 32 p

1 ref

(NASA TN D-1904) OTS: $1 O0

This report presents the prehminary calculations neces-

sary for choosing a solar-cell generator from the two design

types possible: with solar cells on the satellite skin, or with

solar cells on both sides of independent paddles For each

of those two types, numerical results of their aspect ratios

are included to permit a direct comparison Author

N63-21890 National Aeronautics and Space Administration

Lewis Research Center, Cleveland. Ohio

THERMIONIC EMISSION FROM CESIUM-COATED ELEC-

TROSTATIC ION-THRUSTER ELECTRODES

Thaine W Reynolds and Edward A Richley Washington,

NASA. Sept 1963 35 p 12 refs

(NASA TN D-1879) OTS: $100

An analysis was made of the Dossible thermionic electron-

emission currents attainable from cesium-coated tungsten

accelerator electrodes in ion thrustors Both an axisym-

metric and a rectangular electrode configuration were ex-

amined for accelerator temperatures near the values yielding

maximum emission The electron-emission behavior was

substantially the same for both configurations An electron-

emission current equal to about 4 percent of the ion-beam

current _s possible for cases where the neutral-cesium flux

to the accelerator electrode comes directly from the ionizer

If a background gas pressure of cesium can build up in the

interelectrode space, thermionic electron:em_ssion currents

as high as 40 percent of the ion-beam current can result

These values of electron current are of sufficient magnitude

to obscure measurements of the true ion-impingement cur-

rents on the accelerator electrode in actual thrustor opera-

t=on. maintaimng the accelerator at a temperature ±100 ° K

away from that at which peak electron emission occurs,

could reduce the electron emission current by about an order

of magnitude Author

N63-22861 N_tional Aeronautics and Space Administration.

Ames Research Center. Moffett Field. Calif

A MEYHOD FOR ANALYZING NONLINEAR CLOSED-LOOP

CONTROL SYSTEMS WITH STATIONARY STOCHASTIC

INPUTS

Wilfred J Minkus (PhD Thesis--Stanford U) Washington.

NASA. Oct 1963 48p 3refs

(NASATN D-2061) OTS: $1.25

This study presents a method for investigating the re-

sponse of a closed-loop nonlinear control system, subject to a

stationary stochastic input with additive zero-mean white

Gaussian noise An analytic technique for obtaining an ap-

proximate expression for the autocorrelation functions at the

input and output of the nonlinearity, as well as other parts of

the system's loop. is proposed This analysis leads to an

expression for the root-mean-square error between the input

and output of the system Author

07 CHEMISTRY
Includes chemical analysis and identification (e.g., spec-

troscopy): chemical engineenng: chemical properties of

materials: and synthesis For related information see: 18

Materials. Metallic: 19 Materials, Nonmetallic: and 26 Pro-

pellants and Combustion

N63-13189 National Aeronautics and Space Administration,

Washington, D.C.

GAS CHROMATOGRAPHIC MEASUREMENT OF TRACE CON-

TAMINANTS IN A SIMULATED SPACE CABIN

Herbert C. McKee, John W. Rhoades, Ralph J. Wheeler, and H. P.

Burchfield (Southwest Research Inst.) Mar. 1963 42 p 9 refs

(Contract NASw- 150)

(NASA TN D-1825) OTS: $1.25

Methods have been developed for sampling the air in o simu-

lated space cabin and analyzing it for trace contaminants by gas

chromatography. Compounds which were identified during five ;imu-

lated flights include acetaldehyde, acetone, methanol, ._nol,

Freon-11, Freon-12, Freon-22, methyl chloride, and dlmethyl sulfide.

The presence of Freon-114, isoprene, acetylene, ethylene oxide,

carbon tetrachloride, methyl ethyl ketone, benzene, and toluene is

also suspected, although identity 'has not been confirmed unequiv-

ocally. Several additional unidentified compounds were also present.

A number of unidentified peaks appeared transiently during the mal-

function of a waste disposal unit. Thus, gas chromatography has

great potential value for monitoring the atmosphere within space

capsules for metabolic products as well as for other contaminants

introduced accidentially. Chemical tests were made for the presence

of inorganic compounds in the atmosphere during two additional

simulated flights. The presence of sulfate ion, chloride ion, chlorine,

sulfur dioxide, ammonia, and ozone in trace amounts was confirmed.

Author

N63-14403 National Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

EFFECT OF OXYGEN ON MECHANICAL PROPERTIES OF TUNG-

STEN

Joseph R. Stephens Washington, NASA, Apr. 1963 24 p 15 refs

(NASA TN D- 1581) OTS: $0.75
The effect of oxygen on the mechanical properties of commercial

polycrystalline tungsten and zone-refined single-crystal tungsten was

evaluated by means of tensile tests of oxygen-doped specimens in

the ductile-to-brittle transition temperature range. The effect of

26
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oxygenasa surfaceoxidethatmightbeencounteredinnormal
workingandformingoperationswasevaluatedbymeansofathree-
pointloadingbendtestatroomtemperature.Resultsshowedthat
thecommercialrecrystallizedrodscontaining 4 parts per million

(ppm) oxygen had a ductile-to-brittle transition temperature (based

on 50-percent reduction in area) of 450 ° F. Increasing the oxygen

concentration to 10, 30, and 50 ppm increased the transition temper-

ature to 660 °, 840 °, and 1020 ° F, respectively. The oxygen additions

also produced o progressive lowering of the ultimate tensile strength.

The mechanism for the effect of oxygen on the transition temperature

and ultimate tensile strength is believed to be that of segregation

of the oxygen atoms at the grain boundaries. The oxygen additions

also caused a progresslve-lowering of the yield strength, which is

believed to result from the interaction of oxygen with carbon atoms

or other impurity atoms present in the tungsten lattice. Oxygen

additions to the single-crystal specimens hod a slight effect on ductile-

to-brlttle transition temperature. There was very little change in the

ultimate tensile strength or yield strength of the single-crystal spec-

imens as a result of increasing the oxygen concentration. These results

on hlgh-purity single crystals support the belief that the detrimental

effect of oxygen on ductility and tensile strength of polycrystalline

tungsten is o result of grain boundary segregation of the oxygen. A

surface oxide that resulted from heating the specimens in oxygen at

1000 ° F did not affect the ductility of the tungsten rod. Oxidizing

the rods at 1500 ° F increased the ductility of the bend specimens,
which is believed to be a result of the removal of surface defects from

the ground rod. Author

N63-16164 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Va.

TABULATED VALUES OF BOND DISSOCIATION ENERGIES,

IONIZATION POTENTIALS. AND ELECTRON AFFINITIES

FOR SOME MOLECULES FOUND IN HIGH-TEMPERATURE

CHEMICAL REACTIONS

Charles J. Schexnayder, Jr. Washington, NASA. May 1963 63 p
113 refs

(NASA-TN-D-1791) OTS: $1.75

Values of the bond dissociation energies, ionization potentials,

and electron affinities that were taken from the literature are pre-

sented in tables for some monatomic, diatomic, and polyatomic

molecules which are found in many high-temperature chemical

reactions including combustion reactions. Much of the information

came from literature published after 1950, which either reported

experimental and theoretical energy values or gave a review of

previous literature on the subject. Author

N63-17313 Geophysics Corp. of America, Bedford, Mass,

PLANETARYAERONOMY VIII: A CONGERIES OF ABSORP-

TION CROSS SECTIONS FOR WAVELENGTHS LESS THAN
3OOOA

E. D. Schultz. A.C. Holland, and F, F. Marina Nov. 1962 103 p
106 refs

(NASA Contract NASw-395; Contract AF 33(657)-9199)

(NASA CR-15; GCA-TR-62-15-N) OTS: $9.10 ph, $3.29 mf

Experimental data on the absorption of solar vacuum

ultraviolet radiation by atmospheric gases, which is of primary

importance in the study of planetary aeronomy, is compiled

Available absorption curves and tabulations, in the spectral

region from 100 A to 3000 A. of various authors were col-

lectedand identified. Summaries of these authors' studies are

included and the respective spectral regions studied are given

An accompanying discussion of the absorption characteristics.

together with a historical sketch of each gas co.lside_ed, is

presented. N E.A

N63-17316 Geophysics Corp. of America. Bedford, Mass.

PLANETARY AERONOMY XI: ABSOLUTE INTENSITY

MEASUREMENTS IN THE VACUUM ULTRAVIOLET

J.A.R. Samson Mar. 1963 28p 6refs

(NASA Contract NASw-395)

(NASA CR-7; GCA-TR-63-3-N) OTS: $2.60 ph. $1.04 mf

Absolute intensity measurements of vacuum ultraviolet

radiation are made using the technique of photoionizing rare

gases and assuming that their photoionization yield is unity.

It was concluded that the relative photoionization yields of the

rare gases with respect to one another is unity. Therefore.

absolute intensity measurements will be independent of the

rare gas that is used. provided that proper experimental care

is observed. N. E .A

N63-17320 Geophysics Corp. of America, Bedford, Mass.

PLANETARY AERONOMY XIV: ULTRAVIOLET ABSORPTION

OF SO2: DISSOCIATION ENERGIES OF SO 2 AND SO

P. Warneck. F. F. Marmo. andJ. O. Sullivan May 1963 25 p

17 refs

(NASA Contract NASw-701)

(NASA CR-IO; GCA-TR-63-13-N) OTS: $2,60 ph. $0.95 mf

The absorption intensities of SO 2 were measured in the

wavelength region 2000 to 3100 A. employing the hydrogen

continuum as the source and at selected wavelengths utilizing

the mercury line spectrum. The pressure dependence of the

absorption intensity was investigated at 1849, 2537. end 3131

A. The existence of an absorption continuum in the spectral

region 1700 to 2300 A has been established, and attributed to

the dissociation of SO 2 forming SO and a around state oxygen

atom. The onset of the continuum provides an upper limit value

to the dissociation energy of SO 2. The implications upon the

S02 and SO dissociation energies are discussed Author

N63-17544 National Aeronautics and Space Administration

Ames Research Center, Moffett F_eld, Calif

STUDY OF THE NONEQUlLIBRlUM FLOW FIELD BEHIND

NORMAL SHOCK WAVES IN CARBON DIOXIDE

John T Howe, John R Vlegas, and Yvonne S Sheaffer Wash-

ington, NASA, June 1963 40p 18refs
(NASA TN D-1885) OTS $1 00

Chemical-reaction rate coefficients for the dqssoc[at=on of

CO 2 and CO are estimated by use of collision theory and are

compared with experimental results obtained at low temper-

atures The effect of varying the number of square terms of

energy effective in collisions on the rate coefficients is ex-

amined The estimated rate coefficients are employed to study

the interdependent chemical-rate processes for the dissociatqon

of CO 2 and its components (including five chemical species)

coupled with the fluid flow behind a normal shock wave

Solutions of the differential equations are obtained for shock

speeds up to 10 km/sec at 10 2 to 10 -4 standard atmospheric

density by three methods Thus. results of two simphfled

methods (one of which leads to a closed-form solution) are

compared with those of an exact method Chemical relaxation

effects for shock waves in CO 2 are compared with those m

N 2and 02 Results for CO 2 are presented in the form of flow-

field profiles of pressure, temperature, density, enthalpy, and

species concentration, and in the form of a relaxation distance

behind the shock as a function of shock speed and ambient

density. Author
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N63-17548NationalAeronauticsandSpaceAdministration,
Langley Research Center. Langley Station, Va
INVESTIGATION OI _ CATALYST BEDS FOR 9B-PERCENT-

CONCENTRATION HYDROGEN PEROXIDE

Jack F Runckel. Conrad M Willis. and Leland B Salters, Jr.

Washington. NASA.June 1963 80p 19 refs

(NASATN D-1808) OTS: $2.00

An investigation of the effect of variation in screen cam-

position andarrangement on the performance of 90- and 98-per-

cent-concentration hydrogen peroxide catalyst beds has been

made Conventional catalyst beds with certain modifications

were found to be suitable for use with 98-percent-concentration

hydrogen peroxide Up to 25 silver screens were used without

excessive melting of silver, provided they were located at the

upstream end of the bed The use of 40-mesh silver screens

afforded better starting response characteristics than 20-mesh

screens The use of 2-percent-concentration samarium nitrate.

in lieu of 10 percent, was found to be adequate for treatment

of silver screens under certain conditions Bed life was sufficient

for reaction-control-rocket missions The tests covered environ-

mental temperatures from 35 ° F to 82 ° F and a chamber pres-

sure range from 100 to 315 pounds per square inch absolute.

Author

N63-18233 National Aeronautics and Space Admimstration

Lewis Research Center. Cleveland. Ohio

THERMAL DECOMPOSITION OF SOME LINEAR PER-

FLUOROALKANES IN AN INCONEL BOMB

William L Fielder Washington. NASA. July 1963 16 p 5 refs

(NASATN D-1744) OTS $050

Perfluoropropane was heated in an Inconel bomb between

663 _ and 1033 ° C Up to about 750°C the products were.

essentially. 1 mole of perfluoroethane, some perfluoroisobutene.

and some polymeric fluorocarbon per mole of decomposed

perfluoropropane The rates of the decomposlt,on reaction

were observed between 670 ° and 719°C The rate equation
was calculated Perfluoroetbane was heated m the Inconel

bomb between 746 ° and 990°C Up to 824 °C. 2 moles of

polymeric fluorocarbon and 1 mole of metal fluoride per mole of

decomposed perfluoroethane were produced The rate equation

was calculated from the data observed between 747 ° and

807=C Carbon tetrafluoride was heated between 936 ° and

1090°C Only a polymeric fluorocarbon and a metal fluoride

were obtained The rates of the decomposition were observed

between 930 ° and 990 ° C The rate equation was calculated

Author

N63-18662 National Aeronautics and Space Administration.

Lewis Research Center. Cleveland, Ohio

EXPERIMENTAL INVESTIGATION OF CHEMICAL REGEN-

ERATION OF SURFACES IN SIMULATED THERMIONIC

DIODES

Helmu_ F Butze and Arthur L Smith Washington. NASA. July

1963 21 p,4refs

(NASATN Q-1877) OTS: $0.50

An investigation was conducted to determine the feasibility

of combating the sublimation of emitter material in thermionic

diodes by means of chemical reactions, designed to transport
the sublimed material from the collector back to the emitter.

Tests were conducted in a system consisting of a tungsten

emitter, a tungsten collector, and chlorine gas. A sapphire

light pipe embedded in the collector was used to monitor the

deposition and, subsequently, the removal of condensed tung-

sten from the collector surface. At emitter temperatures of

about 2170 ° to 2550 °K and collector temperatures of about

1460 ° to 1730 ° K. previously deposited tungsten was removed

from the collector at partial pressures of chlorine of 10 -4 torr

and greater The experimental results were consistent with

those obtained in analytical studies, that suggested chemical

transport reactions involving halogens as a possible mechanism

for maintaining the structural integrity of emitter and collector

surfaces. Author

N63-19650 Nat=anal Aeronautics and Space Admimstrat=on.

Cleveland. Ohio Lew_s Research Center

COMPATIBILITY OF CESIUM VAPOR WITH SELECTED

MATERIALS AT TEMPERATURES _I"O 1200°F

Jospey M Lambert= and Neal T Sounders Washington NASA.

Aug 1963 44p 21 refs

(NASATN D-1739) OTS $1 25

The test materials {refractory metals; iron-base, nickel-

base. and copper-base alloys, precious metals, hght metals;

and some nonmetals) were tested for 48 hours at 500 ° . 600 °.

and 1200 ° F m cesium atmospheres at pressures of approxi-

mately 0 5. 28. and 267 tort. respectively For comparison,

control samples were tested under similar conditions of t_me

and temperature m a vacuum of approximately 10 -6 torr The

results of metallurgical examination of the test samples are

reported, and. m some cases, the mode of react=on ,s postu-

lated Author

N63-18464 National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt, Md

EXPERIMENTAL STUDIES OF BOWEN'S DECARBONATION

SERIES, II, P-T UNIVARIANT EQUILIBRIA OF THE REAC-

TION: FORSTERITE + CALCITE = MONTICELLITE + PERI-

CLASE + CO 2

L S Walter Washington, NASA, July 1963 10p 16refs

{NASATN D-1843) OTS: $050

The P-T univar=ant equilibrium curve for reaction A, calcite

+ forsterite = montJcellite + periclase + CO 2, has been ex-

perimentally determined to pass through the points: 725 °C,

1300 psic02: 850°C, 440 pSico 2 and 925°C, 10,000 pSico 2.
The curve ts coincident, within the hmits of experimental error,

with curves for react.Ons B and C: 2 calcite + forsterite +

diopslde = 3 montlcellite + 2CO 2. and calcite + diopside =

akermanlte + CO 2, respectively The PCo2-T field of stability

of the assemblage mont_celhte.forsterite.calcite-CO 2 which hes

between the curves for reactions A and B is thus very small

The forster=te-calc_te assemblage =s usually produced by con-

tact metamorphism bygramtlc rock types Equdibr=um pressure

curves for reaction A are derwed Author

N63-21484 Notional Aeronautics and Space Administration,

Washington, D. C.

CHEMICAL EQUILIBRIA AND REACTION RATES AT HIGH

PRESSURES

M G' Gomkberg 1963 217 p 487 refs Transl into ENG-
USH of the book "Khim_cheskoe ravnoves_e i skorost' reaktsii

prl vysoklkh davlenlyakh," 2nd ed Moscow Acad of Sci,

1960

(NASA TT F-95) OTS $2 25

Various scientlhc aspects of applying high pressures

in chemical reactions are discussed The main taws govern-

mg chemical reactions under pressure are pre_,ented and

are exemplified on several reactions of inorganic and mainly

orgamc chemistry Features of chemical reactions under

pressure which cannot at present be understood or theoreh-

cally interpreted are also presented Subjects covered _n the

manual include chemical equd=bria at h,gh pressure, reaction

rates at h_gh pressure, and the effect of pressure on the

rate and composttbon of products of complex chemical reac-

tions P V E
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08 COMMUNICATIONS
Includes communications equipment and techniques; noise;

radio and communications blackout: telemetry; tracking;

and wave propagation, For tracking stations see: 10 Facil-

ities. Research and Support For related information see:

06 Auxiliary Systems: 09 Electronics: 15 Instrumentation

and Photography; and 22 Navigation and Guidance.

N63-10177 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

TRACKING SYSTEMS, THEIR MATHEMATICAL MODELS AND

THEIR ERRORS. PART I- THEORY

F. O. Vonbun and W. D. Kahn Washington, NASA, Oct. 1962

47 p 7 refs

(NASA TN D-1471) OTS: $1.25

This paper treats the errors associated with the position and

velocity of a satellite or spacecraft when tracked by all types of pres-

ent day tracking systems. These errors are based upon uncertainties

in measurements made with the systems as well as uncertainties in

the systems' location on the earth. The subject of these errors is

treated in two ports. The present paper is mainly a theoretical treat-

ment which establishes the necessary mathematical models and the

method employed for solving the errors. A rigorous derivation of the

"Method of Least Squares" is also presented for completeness since

it is used to a large extent. Author

N63-13097 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

A PRECISION ENDLESS-LOOP MAGNETIC TAPE RECORDER FOR

SPACE APPLICATIONS

R. C. Folwell, K. W. Stark, and A. F. White Washington, NASA,

Feb. 1963 20 p 3 refs

(NASA TN D-1542) OTS: 0.75

The tope recorder developed for the Tiros satellites is a minia-

turized, low-power, two-speed recorder whose endless-loop tape

cartridge stores 200 feet of ¼ -inch lubricated magnetic tape. A two-

phase 137.S-cps 14-voc hysteresis synchronous motor, requiring less

than 0.300 watt, drives the tape at 0.4 inch/second for recording.

During playback, o 500-rpm motor requiring less than 1 watt drives

the tape at 12 inches/second. A transistorized d-c speed control unit

maintains better than 1 percent regulation of this motor. Speed

reduction from the motors to the capstan drive is obtained with

reduction pulleys utilizing polyester film belts. Frictional drag from

components not used during certain operating cycles is minimized by

using spring clutches which prevent power drain on the motor. The

record motor operates continuously, and spring clutches allow this

motor to be overridden during the playback mode. Flutter and wow

ore maintained below 2.5 percent peak to peak from 0 to 1000 cps.

This exceptional performance is made possible by an extremely accu-

rate gyro-type capstan assembly. The capstan has maximum runouts

of 5 x 10 -5 inches and the assembly uses the duplex bearing and

integral race technique. The bearings in this assembly are preloaded

by means of a fixed center distance. This recorder has survived sinus-

oidal vibration at 10g from 0 to 2000 cps for 1/2 hour, and random

vibration at 20g rms from 0 to 2000 cps for 4 minutes. A time-sharing

switch, operated from the record mode reduction system, time-divides

the information to be recorded. A playback timing switch, operated

through o 16,650-to-1 gear reduction from the playback motor, acti-

vates a microswitch that cuts off power to the motor and resets the

record mode electronics after a playback cycle of 3.33 minutes.
Author

N63-13187 Ngtional Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

SELF-ERECTING FLEXIBLE FOAM STRUCTURES FOR SPACE AN-

TENNAS

Victor L. Vaughan, Jr., and Edward L. Hoffman Washington,

NASA, Mar. 1963 17 p 1 ref

(NASA TN D- 1610) OTS: $0..50

The concept of using flexible foam for the erecting mechanism

and supporting structure of erectable Yogi disk antenna-elements for

use in a space environment has been investigated. Tests were made

to determine the recovery and stress-strain properties of the foams

as they pertain to the erectable elements, and the effects of some

vacuum and simulated solar radiation on these properties. Full-scale

erectable Yogi disk antenna-elements were investigated for pack-

aging and erection ability, vibration damping in a vacuum, and

temperature differential in a vacuum. The electrical performance

characteristics of the erectable elements were compared with those

of a standard element. There were no significant detrimental effects

of the simulated space environment on the recovery properties and

resilience of the foam. The packaging, erection, damping, and tem-

perature differential properties of the erectable elements were accept-

able within the tolerances necessary for normal antenna performance.

The electrical performance characteristics of the undisturbed erectable

elements were essentially the same as those of a standard element.
Author

N63-18462 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va
IN-FLIGHT AERODYNAMIC NOISE MEASUREMENTS ON

A SCOUT LAUNCH VEHICLE

DavidA Hilton. Emidio M Bracalente, and Harvey H Hubbard

Washington. NASA. July 1963 19p 11 refs

(NASATN D-1818) OTS: $050

The results of free-flight surface-pressure measurements

are presented for a Scout launch vehicle for Mach numbers up

to about 4. free-stream dynamic pressures up to about 2.300

Ib/sq ft, and Reynolds numbers based on vehicle length up to

about400 million, Useful data from two onboard microphones

up to the time of second-stage ignition were telemetered to the

ground station for recording and analysis The overall surface-

noise levels were noted to increase roughly as the dynamic

pressure increased, but did not vary markedly as a function of

Mach number However, a Mach-number effect on the spectral

content of the surface-noise pressures was noted as a general

result of the tests. In particular, the spectra at the higher iach

numbers contained relatively more high-frequency no_se and

relatively less low-frequency noise than spectra measured at

low speeds. The results of the tests are compared with avail-

able data from other free-flight studies. Author

O9 ELECTRONICS
Includes circuits and circuit theory: electronic components

(e.g,, tunnel diodes, transistors, and tubes): and feedback

and control theory. For related information see: 06 Auxd-

iary Systems; 08 Communications; 15 Instrumentation and

Photography; 22 Navigation and Guidance: and 25 Physics.

Solid-State.

N63-10182 National Aeronautics and Space Administration,

Washington, D.C.

MODES OF CONTROL

C. A. Harvey (Minneapolis-Honeywell Regulator Co.) Nov. 1962

15 p 1 ref Previously processed as preprint; for abstract see N62-

14861 13-19

(NASA TN D-1589) OTS: $0.50

A linear autonomous system with a single control variable is

considered. There ore, in general, several modes of control for such

a system. The concepts of single component regulation and multiple

component regulation are defined. The relation between these

modes of control is developed and an example is given to illustrate

this relation. Author
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N63-12704 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

MICROPOWER TRANSISTOR LOGIC CIRCUITS

John C. Sturman Washington, NASA, Feb. 1963 71 p 20 refs

(NASA TN D-1462) OTS: $1.75

An analysis of low-power logic circuits suitable for satellite and

space-vehicle use is presented. Special attention is given to two basic

circuits differing from those normally used in that two transistors

alternately clamp the output to the supply voltage or to ground. One

circuit is adapted from o high-efficiency muhivlbrotor; the other is

an original circuit specifically developed for micropower use. Author

N63- ! 3101 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

A MAGNETIC CORE VOLTAGE-TO-FREQUENCY CONVERTER

StephenPaull Washington, NASA, Feb. 1963 17p 2 refs

(NASA TN D-1677) OTS: $0.:50

In a pulse frequency modulation (PFM) telemetering system, there

is a need for a subcorrier oscillator with these characteristics: (1) op-

erating frequency a linear function of a d.c. input control voltage,

(2) high input impedance, (3) square wove output with constant

amplitude over the entire frequency range, and (4) frequency

stability within one cycle during gated on-off operation. This paper

describes a method for controlhng the frequency of a square-loop

magnetic core oscillator by means of o d.c. voltage to give a voltage-

to-frequency converter with the above characteristics. Various design

considerations ore discussed; and o voltage controlled oscillator that

operates from 15 to 5 kc as the input control vohoge varies from

0 to _ 5 volts is used as the design example. Author

N63-14210 National Aeronautics and Space Administration,

Washington, D.C.

TRANSISTORIZED VOLTAGE STABILIZER (STABILIZATOR

NAPRYAZHENIYA NA POLUPROVOONYKH EUEMENTAKH)

I. M. Gershuniand A. N. Karaulov Apr. 1963 14 p 2 refs Transl.

by Faraday Translations from Tsifrovaya Tekhn. i Vychislitel'nye

Ustroystva (USSR), no. 3, 1962 p 110-115

(NASA TT F-155) OTS: $0.50

A seven-transistor voltage stabilizer with an output power of

about 25 wafts is described. Due to a relatively high amplification

factor and the use of a current-stabilizing two-terminal network,
the circuit insures o stabilization factor of the order of 2 • 103 to

3 • 103, the corresponding output resistance being not more than

0.005 ohm. By introducing a feedback coupling into the balancing

stage of the amplifier, it is possible to limit the drift in output voltage

associated with temperature changes to 3.3 my/degree. Author

N63 16392 National Aeronautics and Space Admm[stratlon

Goddard Space Fhght Center. Greenbelt Md

SPECTRALLY SELECTIVE PHOTODETECTORS FOR THE

MIDDLE AND VACUUM ULTRAVIOLET

Lawrence Dunkelman Waiter B Fowler and John P Hennes

Washington NASA May 1963 13 o 32 refs Presented at the

meeting of the Opt Soc of Am, Los Angeles, Oct 1961 Sub-
mined for Publication

(NASATN D-1759) OTS $050

Numerous solar blind photodetectors have been developed

_n recent years Measurements made on several phototubes with

photocathodes of rubidium- tellurium cesium tellurium cesium

iodine and copper iodine are described Cathode quantum efflclen-

ties for semitransparent cathodes of rubidium-tellurium or cesium-

tellurium range from 10 1 to 10 -2 photoelectrons/quantum in

the middle and vacuum ultraviolet, with long wavelength responses

of less than 10 4 photoelectrons/quantum beyond about 3500A

By combining solar-bhnd cathodes w_th windows of LIF. CaF 2. or

fused silica detectors with relatively flat quantum efflclenc_es can

be produced, marked by high sensitivities in specific ultraviolet

spectral regions and by very low sensitivities at all longer wave-

lengths Author

NB3-18459 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt. IVd.

POWER TRANSISTOR COOLING IN A SPACE ENVIRON-

MENT

James E A. John and John J Hilliard Washington. NASA,

July 1963 13p 9refs

(NASA TN D-1753) OTS: $0.50

The cooling of power transistors was investigated in a

space environment, where the only available mode of heat

transfer is conduction to a heat sink and radiation from the heat

sink to space. An attempt was made to minimize the thermal

resistance between the transistor case and the heat sink, so that

the transistor would dissipate as much power as possible while

maintaining its temperature within the maximum tolerable level

to prevent thermal runaway Further, it was necessary to elec-

trically insulate the transistor from the heat sink. Beryllium

oxide washers provided electrical insulation and added very

little to the thermal resistance between caSe and sink, the BeO

beinga good heat conductor However, the problem of contact

thermal resistance at each interface arose, especially in vac-

uum; this contact resistance provided practically all the thermal

resistance between case and sink. The effect on the contact

resistance of surface pressure, insertion of foil. and soldering

was examined It was concluded that. for the most efficient

cooling, indium foil should be inserted at each interface, the

indium foil" having the effect of reducing the contact resistance

in vacuum by a factor of 8. Author

N63-22572 National Aeronautics and Space Administration

Lew0s Research Center. Cleveland. Ohio

SHEATH NEAR A PLANE ELECTRODE BOUNDING A COL-

LISIONLESS PLASMA IN A MAGNETIC FIELD NASA

Technical Note

Arthur W Goldstein NASA. Washington. D C, Oct 1963

39 p

(NASA TN D 1992) OTS:$1.00

The entire transition region IS treated as a unit by velocdy-

d_stnbutlon functions Self-consistent fields, currents, and

charges are determined, as well as all components of the

nonlsotropic pressure tensors of ions and electrons Numeri-

cal results are shown for hydrogen plasma Author

N63-22709 National Aeronautics and Space Administration

Goddard Space Flight Center. Greenbelt, Md

GALVANOMAGN ETIC EFFECTS IN POLYCRYSTALLINE

MANY VALLEY SEMICONDUCTORS

John H Marburger III Washington. NASA. Oct 1963 28 p

16 refs

(NASA TN D-1840) OTS: $075

Formal transport theory is used to derive expressions for

the isothermal conductivity. Hall conductivity, and magneto-

conductivity of semiconductors with aMsotropic multivalley

band structure The theory ts applied to quasi-isotroplc poly-

crystalline materials and developed for arbitrary statistics and

magnetic field strengths An annotated bibliography is in-

cluded Author

10 FACILITIES, RESEARCH AND
SUPPORT
Includes airports; lunar and planetary bases; ground sup-

port systems; related logistics; simulators; test facilities

(eg_ rocket engine test stands and wind tunnels); test

ranges; and tracking stations For related information see:

06 Auxiliary Systems
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N63-10535NationalAeronauticsandSpaceAdministration.Lang-
leyResearchCenter, Langley Station, Vo.

PRELIMINARY EVALUATION OF TWO JET-TRANSPORT SIMU-

LATORS FOR THE INVESTIGATION OF LANDING-CONTACT

CONDITIONS

Harold L Crane Washington, NASA, Nov. 1962 21 p 3 refs

(NASA TN D-1495) OTS: $0.50

In order to determine whether jet-transport flight simulators

would be suitable for research on factors which affect airplane

landing-contact conditions, about 50 landings were recorded on each

of two existing simulators of different manufacture. It was found

that the vertical velocities at landing were much greater for the

simulators than for the actual airplanes and, therefore, that these

simulators, without further refinement, would not be suitable for this

research application. Author

N63-10794 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

DESCRIPTION AND PRELIMINARY CALIBRATION TESTS OF A

SMALL ARC-HEATED HYPERSONIC WIND TUNNEL

William B. Bootwright, Roger B. Stewart, and John E. Grimaud

Washington, NASA, Dec. 1962 36 p 15 refs

(NASA-TN-D-1377) OTS: $1.00

A description, modification history, and results of preliminary

calibration tests in d small hypersonic arc-heated wind tunnel are

presented. Results obtained with different arc-heater configurations

are described, and it is shown that the use of a 12,000-gauss mag-

netic field to rotate the arc offers distinct advantages over an arc-

heater configuration with a 4,000-gauss magnetic field. Comparisons

of the different configurations are made with regard to performance,

steadiness, electrode erosion, and contamination. Results of pitot-

pressure surveys in the 5 ° half-angle conical nozzle and the

cylindrical test section of this tunnel at a stagnation pressure of 12

atmospheres and a stagnation temperature of 3,600 ° K are pre-

sented. Measurements of the total heat transferred to a section of the

tunnel which included the throat are compared with theoretical pre-

dictions. Author

N63-13098 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

DESIGN, OPERATION, AND TESTING CAPABILITIES OF THE

LANGLEY 11 -INCH CERAMIC-HEATED TUNNEL

Otto F. Trout, Jr. Wc_hington, NASA, Feb. 1963 33 p 23 refs

(NASA TN D-1598) OTS: $1.00

General design problems are reviewed for ceramic heat ex-

changers operating at temperatures up to 4,500 ° R for heating air

for supersonic free jets and wind tunnels. Supersonic water-cooled

nozzles and premixed-gas combustion equipment have been designed

for this type of facility. A description of the Langley 1 l-inch Moth 6

ceramic-heated tunnel and the Langley 4-inch Mach 4 ceramic-heated

oirjet utilizing a 4,500" R zirconio heat exchanger is presented.

Author

of the bank of five fueled shim-control rods was measured to be

about 2 percent reactivity per inch, and the total worth of each

automatically controlled regulating rod was not more than 0.6 per-

cent reactivity. The reactor temperature coefficient was an average

of 0.0075 percent reactivity per 'F over the range 70 ° to 170 ° F. The

void coefficient was 0.25 percent reactivity for each percent modera-

tor void, for up to 8 percent total moderator void. Thermal neutron

flux traverses of the core indicated the highest fluxes to be in elements

LB-6, LC-6, and LD-6, and that the flux peaking increased about

50 percent as the rods were inserted halfway into the core. The

relative distributions and the magnitudes of the fluxes were also

determined, both in the core and outside the core. Gamma heating

measurements were made, and some of the results are shown. Author

N63-14811 National Aeronautics and Space Administration

Langley Research Center Langley Station, Va

SIMILITUDE IN THERMAL MODELS OF SPACECRAFT

S Katzoff Washington. NASA Apr 1963 29p 3 refs

(NASATND-1631) OTS $075

Scahng criteria for the design and testing of thermal models

of spacecraft are discussed Four dimensionless simlhtude param

eters are derived concerning radiation, internal heat generation

thermal conductwitles of materials and heat capaotle_ of materials

Difficulties in achieving accurate simulation are pointed out and

methods of eftectlng comprises without seriously aftechny the

validity of the data are suggested The most difficult problems

appear to be the accurate scaling of thermal conductivity and heat

capacity For manned spacecraft some additional dlscusslorl IS

given of slmdltude criteria for the Convective heat transfer Author

N63-15345 National Aeronautics and Space Admmlstrahon

Langley Research Center, Langley Slat=on, Va

A 6-INCH SUBSONIC HIGH-TEMPERATURE ARC TUNNEL

FOR STRUCTURES AND MA1"ERIAL TESTS

Ronald D Brown and L Ross Levin Wash*ngton. NASA. Apr 1963

33 p 13 refs

(NASATN O-1621) OTS $1 O0

A subsonic arc tunnel utlhzmg three-phase a c water-cooled

copper electrodes has been developed at Langley Research Center

to evaluate materials under simulated reentry conditions The

tunnel is capable of producing a range of stagnation pressures from

016 to t0 atmospheres and stagnation temperatures up to

4400 ° K for periods of time up to 90 seconds Heat-transfer rates

up to 70 Btu/ff2-sec can be obtained on a 3-inch-diameter flat-

face bodv in the 6-inch-diameter stream Ablation materials can

be evaluated in the stream at stagnation enthalpms up to 4000 Btu/

N3 Tflrge commerctetty ovadebie metmr_s. T_, mjrlon. In_

FIg(_r@_r_r). WN@ Ios_ as at}lation n'ult#fHIll In l_ _-tr_¢_ Su_-

sonic arc tunnel, and the results are in reasonable agreement with

theoretical predictions and previously published experimental data

Author

N63-13182 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

LOW-POWER TEST OF THE PLUM BROOK REACTOR

Harold W. Giesler, Harry J. Reilly, and William A. Poley Washing-

ton, NASA, Feb. 1963 50 p 11 refs

(NASATND-1560) OTS:$1.25

The initial criticality and subsequent low-power tests of the NASA

Plum Brook Reactor core are described. Results of control-rod cali-

brations, flux mapping, and other measurements are given. The

minimum critical size core was found to consist of 11 elements in o

3 x 3 + 2 lattice containing about 1.78 kilograms of uranium 23,5.

The cold clean 3 x 9 core with 16g-gram elements had on excess

reactivity of 12.0 percent. The maximum differential reactivity worth

N63-15562 Natuonal Aeronauhcs and Space Adm0n0strat_on

Langley Research Center, Langley Stahon. Va

MOVING-COCKPIT-SIMULATOR STUDY OF PILOTED

ENTRIES INTO THE EARTH'S ATMOSPHERE FOR A CAP-

SULE-TYPE VEHICLE AT PARABOLIC VELOCITY

JohnW Young and Lawrence E Barker. Jr Washington NASA

May1983 11 p 1 ref

(NASATN D-1797) OTS $050

A description is presented of a moving-cockpit-simulator study

relating to entry gwdance for a Iow-hft-dragrat_o vehicle entering

the earth's atmosphere at parabohc velocity The primary goal of

thil study wig to determine the effect of angular motions on the

lbiliW of the pilot to perform the meneuvers reqd0red during super-
./
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circular entry, and to compare the pilot's performance on the moving

simulator with that obtained from similar entries on a fixed-base

simulator Consideration was also given to the development of a

minimum instrument display for which the pilOt used motlon cues

to aldhlmlnperformlngtheentrymaneuvers The studyestabhshed

a pilot preference for the moving simulator rather than a fixed-base
slmulator Author

11 FLUID MECHANICS
Includes boundary-layer flow; compressible flow; gas dy-

namics; hydrodynamics; and turbulence. For re/ated infor-

mation see: 02 Aerodynamics of Bodies, Combinations.

and Internal Flow; 03 Aerodynamics of Wings. Rotors. and

Control Surfaces; 13 Heat Transfer and Thermodynamics;

and 24 Physics. Plasma

N63-15563 National Aeronautics and Space Administration

Ames Research Center. Moffett F_eld, Cahf

A PRELIMINARY STUDY OF HANDLING-QUALITIES RE-

QUIREMENTS OF SUPERSONIC TRANSPORTS IN HIGH-

SPEED CRUISING FLIGHT USING PILOTED SIMULATORS

Maur_ce D White. Richard F Vomaske. Waiter E Mc Nefll. and

George E Cooper Washington NASA. May 1963 31 p 13 refs

(NASATN D-1888) OTS $075

Two different simulators were used in a piloted motion slmu-

lator study to obtain preliminary handhng-quahtles data on a super-

sonic transport in cruising fhght at a Mach number of 30 Results

indicate that. for configurations currently being considered for the

supersonic transport, augmentation of the rotational damping char-

actertstlcs is likely to be required around all three axes. the greatest

increment being required for the yaw ax_s ]'he static stability

characteristics, however, appear to require less augmentation than

the damping charactenst=cs The problem of hm_tmg the s=deshp

excursions following abrupt loss of thrust of an outboard podded

engine contributed greatly to the requirements for directional damp-

ing and stablhty The satisfactory handhng-qL, ahtles charactenst,cs

defined for a transport airplane by th_s study differ from those

defined in previous stud;es of fighter-type airplanes, and indicate a

need for a separate appraisal of transport handling quahtles require-

ments Accurate appra_sal of the effects of large dlsturbances of the

affptane requires simulator capabilities that reproduce translational

as well as rotational motions Author

N63-19177 National Aeronautics and Space Administration

Lewis Research Center. Cleveland, Ohio
TECHNIQUES USEDTO MEASURE THE HYDRAULIC CHAR-

ACTERISTICS OF THE NASA PLUM BROOK REACTOR

Joseph M Savmo and Chester D Lanzo Washington, NASA,

Aug 1963 73p 4refs

(NASATN D.1725) OTS: $200

Detads are g_ven on techniques employed to measure the

reactor flow characteristics Test results include a discussion

of a flow problem thai was encountered and the changes that

corrected it Once the modifications were made. coolant flow

rates and pressure distributions of all the reactor components

satisfied design requirements for full-power and shutdown

operatJons Removable rakes with total- and static-pressure

probes measured the velocLty and static-pressure distributions

among the fuel-cooling channels of the assembhes and rod

Similar probes for use in the core tests were perfected, and

found to be accurate, fast responding and highly dependable

Velocity and static-pressure distributions and overall pressure

losses were within design requirements A pair of simulated

fuel assembhes, each containing a turbine flowmeter, were

built to have the same overall pressure loss against flow rate

characteristics as the typical Plum Brook Reactor fuel assem-

blies These instruments measured the steady flow rates m all

the fuel-assembly positions of the core to within 1 percent

Flow rates were measured throughout the coaatdown period

The time required for the flow rate to decrease to 10 percent

of the full flow value was 15 seconds Author

N63-10206 Notional Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Vo.

PRESSURE DISTRIBUTION INDUCED ON A FLAT PLATE AT A

FREE-STREAM MACH NUMBER OF 1.39 BY ROCKETS EX-

HAUSTING UPSTREAM AND DOWNSTREAM

Abraham Leiss Washington, NASA, Nov. 1962 55 p 6 refs

(NASA TN D-1507; supersedes NASA TM X-129) OTS: $130

Results ore presented of jet effects obtained on o fiat plate

located adjacent to a rocket iet exhausting at a Mach number of 3,

both downstream and upstream into a free-stream flow at a Moch

number of 1.39. Pressure measurements on the fiat plate were tobu-

Jated for 11 test positions and rocket-exit total-pressure ratios from

6 to 60. Author

N63-10336 National Aeronautics and Space Administration. Lewis

Research Center, C)eveland, Ohio

CAVITATION AND NONCAVITATION PERFORMANCE OF AN

80,6 ° FLAT-PLATE HELICAL INDUCER AT THREE ROTATIONAL

SPEEDS

Donald M. Sondercock, Richard F. Soltis, and Douglas A. Anderson

Washington, NASA, Nov. 1962 82 p 14 refs

(NASA TN D-1439) OTS: $2.25

A flat-plate helical inducer with a tip helix angle of 80.6 ° was

operated at three rotor speeds in water in order to obtain the per-

formance of this type of inducer and to observe any scale effects

associated with a change in speed. The test rotor had three-ia4ade6,

a tip diameter of 5 inches, and a hub-tip radius ratio of'0.5. Both

hub and tip radii were held constant across the rotor. Similar inlet

flow conditions were maintained at the three different speeds by

operating at constant values of normalized net positive suction head.

The performance results ore presented as overall performance and as
radial distributions of both flow conditions (at rotor inlet and outlet)

and selected blade-element performance parameters. In addition to

indicating performance levels, the radial distributions describe the

type of flow patterns occurring across the rotor and show the radial

variations of flow conditions o succeeding blade row, or pump, would

have to accept over o range of operating conditions. Author

N63-11514 National Aeronautics and Space Administration,

Washington, D.C.

GAS DYNAMICS IN SPACE EXPLORATION

H. Julian Allen, Alvin Seiff, Thomas N. Canning, Glen Goodwin, and

John T. Howe 1962 52 p 110 refs Papers presented at Session R

of the NASA-University Conf. on the Science and Technol. of Space

Exploration, Chicago, Nov. 1-3, 1962 (See N63-11502 03-29)

(NASA-SP-24) GPO: $0 40

CONTENTS:

1. GAS DYNAMICS PROSLEMS OF SPACE VEHICLES H.J.

Allen (NASA. Ames Research Center) 16 p 26 ref$

2. RECENT INFORMATION ON HYPERSONIC FLOW FIELDS

A. SeiH (NASA. Ames Research Center) 13 p 32 rels

3. RECENT DEVELOPMENTS IN THE CHEMISTRY AND THERMO-

DYNAMICS OF GASES AT HYPERVELOCITIES T.N. Canning

(NASA. Ames Research Center) 8 p 15 refa

4. RECENT DEVELOPMENTS IN MASS, MOMENTUM, AND

ENERGY TRANSFER AT HYPERVELOCITIES G. Goodwin and

J. T. Howe (NASA. Ames Research Center) 11 p 37 reis
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N63-12245 National Aeronautics and Space Administration. Lewis
Research Center, Cleveland, Ohio

A VISUAL STUDY OF A TWO-PHASE FLOW IN A VERTICAL TUBE
WITH HEAT ADDITION

Yih Yun Hsu and Robert W. Graham Washington, NASA, Jan. 1963

23 p 14 refs

(NASA TN D-1564) OTS: $0.75

A visual study of two-phase flow with heat addition from the

wall has been performed in two glass-tube geometries. The flow
regimes of bubbly, slug flow and transition from slug to annular

flow were recorded by a high-speed motion-picture camera. Appre-
ciable differences between adiabatic two-phase flow, or two-com-

ponent flow, and nonadiabatic two-phase flow were observed. These

differences emphasize the interaction of the heat transfer and the
hydrodynamics in two-phase flow and the inadequacy of adiabatic

studies in the accuracy portrayal of the flow model. Author

N63-12262 National Aeronautics and Space Administration, Wash-

ington, D.C.
GAS DYNAMICS AND PHYSICS OF COMBUSTION A Collection

of Articles

R. Hardin and A. S. Predvoditelev (Acad. of Sci. USSR), eds. Jeru-

salem, 1962 176 p 46 refs Transl. by A. Barouch of book
"Gazodinamika i fizika goreniya" Moscow, Izdotel'stvo Akad.

Nauk SSSR, 1959

(Published for NASA and NSP)

(NASA TT F-79) OTS: $1.75

CONTENTS:

1. HYDRODYNAMIC INHOMOGENEITIES IN THE THEORY OF

COMBUSTION AND EXPLOSION A. S. Predvoditelev

(Acad. of Sci. USSR) p 1-39 (See N63-12263 05-26)
2. PROPAGATION OF SHOCK WAVES IN THE COMBUSTION

PRODUCTS OF HYDROGEN-OXYGEN MIXTURES T.V.

Bazhenova and L. P. Kayushin (Acad. of Sci. USSR) p 40-

45 12 refs (See N63-12264 05-26)
3. PROPAGATION OF WAVES OF FINITE AMPLITUDE GEN-

ERATED DURING THE EXPLOSION OF A GAS IN A CYLIN-

DRICAL VESSEL OF VARIABLE VOLUME T.V. Bazhenova

(Acad. of Sci. USSR) p 46-52 (See N63-12265 05-26)
4. THE INFLUENCE OF EXTERNAL FRICTION AND HEAT EX-

CHANGE ON THE MOTION OF AN IGNITION SURFACE

AND A.SHOCK-DISCONTINUITY IN A CHEMICALLY REAC-

TIVE MEDIUM L.P. Kayushin (Acad. of Sci. USSR) p 53-

65 2 refs (See N63-1226605-26)
5. SOME PROPERTIES OF SUPERSONIC FLOW V.S. Pushkin

(Acad. of Sci. USSR) p 66-75 (See N63-12267 05-11)
6. SUPERSONIC FLOW IN THE REGION OF ANGULAR LEDGE

V. P. Ionov (Acad. of Sci. USSR) p 76-81 (See N63-

12268 05-11)
7. SUPERSONIC FLOW AT DIFFERENT REYNOLDS NUMBERS

IN CONTOURED NOZZLES UNDER CONDITIONS OF OVER-

EXPANSION V.P. Ionov (Acod. of Sci. USSR) p 82-84

(See N63-12269 05-11)
8. MEASURING THE DENSITY DISTRIBUTION IN A THREE-

DIMENSIONAL OBJECT USING THE SCHLIEREN METHOD

T. V. Bazhenova and Z. S. Leontlevo (Acad. of Sci. USSR)

p 85-9 i (See N63-12270 05-11 )
9. EXPERIMENTAL INVESTIGATION OF THE DENSITY DIS-

TRIBUTION IN A THREE-DIMENSIONAL SUPERSONIC JET

T. V. Bazhenova and Z. S. Leont_eva (Acad. of Sol. USSR)

p 92-94 (See N63-12271 05-11)
10. THERMOCOUPLE MEASUREMENT OF THE TEMPERATURE

IN A HIGH-VELOCITY GAS FLOW E. V. Kudryavtsev

(Acad. of 5ci. USSR) p 95-103 5 refs (See N63-

12272 05.11)
il. LAWS DESCRIBING FORMATION OF A FLAME FRONT IN

A FREE JET L.N. Khitrin, S. A. Gol'denberg, and i. N.

Sundukov (Acad. of Sci. USSR) p 104-111 2 ref_ (See

N63-12273 05-26)

12. INVESTIGATION OF THE COMBUSTION BEHIND A FLAME

FRONT IN A TURBULENT STREAM S. A. Gol'denberg,

I. N. Sundukov, and V. S. Pelevin (Acad. of Sci. USSR)

p i 12-138 11 refs (See N63-12274 05-26)
13. THE PROPAGATION OF A TURBULENT FLAME FRONT IN

THE PRESENCE OF HIGH FLOW VELOCITIES L.N. Khitrin

and S. A. Gol'denberg (Acad. of Sci. USSR) p 139-168

14 refs (See N63-12275 05-26)

N63-12478 National Aeronautics and Space Administration. Mar-
shallSpace Flight Center, Huntsville, Ala.

HEAT TRANSFER IN LAMINAR FLOWS OF INCOMPRESSIBLE
FLUIDSWITH Pr .0 AND Pr •

ErnstW. Adams Washington, NASA, Feb. 1963 42 p 23 refs
(NASA TN O-1527) OTS: $1.25

Exact closed-form solutions of the boundary-layer equations
can be derived for the Nusselt number Nu(x) at the leocling edge
x= 0and, in the limits Pr -¢0and Pr _ _,on the surface x__0 of

arbitrary bodies in planar uniform flow. Exact and approximate solu-
tions for Nu(x)/Nu(0) in the range of 0_Pr< _ are compared to the
results of the Pr _ 0 and the Pr _ _ methods. It is shown theoretically

and confirmed by the numerical results that the Pr-_ 0 method yields

an upper limit for Nu(x)/Nu(0). The presented examples show that the
Pr _._ method yields o lower limit for Nu(x)/Nu(0) in case of slender

bodies. In the cases for which similarity solutions exist, both methods
yield the exact solution for Nu(x)/Nu(x*) where x* is any reference

station. By use of exact stagnation point solutions for Nu(0)/vRe,

the Pr 40 and the Pr ¢_ methods may be applied to obtain engi-
neeringestimates of the heat-transfer parameter Nu(x)/v Re. Author

N63-12930 National Aeronautics and Space Administration. Ames
Research Center, Moffett Field, Calif.

THEORETICAL INVESTIGATION OF UNSTEADY DIFFUSION WITH

RECOMBINATION IN A TERNARY MIXTURE OF DIATOMIC

MOLECULES, DISSOCIATED ATOMS, AND AN INERT GAS

Walter A. Reinhardt Washington, NASA, Feb 1963 35 p 6 refs
(NASA TN D-1651) OTS: $1.00

An experiment is suggested wherein measurements can be made

on parameters leading to the determination of the homogeneous

reaction and diffusion rotes of oxygen atoms. This is done by studying
the decay in the periodic _ime variation in concentration of atoms.

The system to be investigated includes o ternary gas mixture of dia-

tomlc molecules, dissociated atoms, and an inert gas. A theoretical

investigation is made, starting with equations obtained from rigorous
kinetic theory and chemical kinetics, of the unsteady diffusion and

recombination processes applicable to the experiment. Boundary con-

ditions are investigated. A qualitative result is given which illustrates

the dependence of the decay in the concentration variation on sink
strength and frequency. Author

N63-13792 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.
SURFACE PRESSURE DISTRIBUTIONS INDUCED ON A FLAT PI.ATE

BY A COLD AIR JET ISSUING PERPENDICULARLY FROM THE
IRATE AND NORMAL TO A LOW-SPEED FREE-STREAM FLOW

Raymond D. Vogler Washington, NASA, Mar. 1963 33 p 6
refs

(NASA TN D-1629) OTS: $1.00

An investigation was made to determine the pressure distribution
on the surface of a fiat plate induced by a round cold-air jet and

a rod. Data are presented as pressure-coefficient contours on the
plate for various jet and free-stream veleocities associated with tran-

dti0n flight speeds of VTOL aircraft. The jet produces a region of
positive pressures upstream of the jet and o larger region of negative

pressureslaterally and downstream of the jet. This negative pressure
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field extends 8 or 10 jet diameters from the jet, is intensified by an

increase in jet velocity, and is swept downstream by an increase in

free-stream velocity. Author

N63-13949 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

EFFECTS OF AIR CONTENT AND WATER PURITY ON _llD

TENSION AT INCIPIENT CAVITATION IN VENTURI FLOW

Robert S. Ruggerl and Thomas F. Calder Washington, NASA,

Mar. 1963 46p 7refs

(NASA TN D-1459) OTS: $1.25

Cavitation of deminerolized, top, and distilled water was

induced on the wails of a venturi having a 1.377-inch throat diameter

in a closed-return liquid tunnel. The occurrence and magnitude of

local tensile stresses in the liquid at incipient-cavitation conditions

were studied over a range of air content. Local tensile stresses at

incipience of visible cavitation were independent of water type and

air content, and ranged from 5 to 23 feet of water for free-stream

velocities from 20 to 4,5 feet per second, respectively. Tensile stresses

at incipience of audible cavitation varied considerably with air con-
tent of the water but were generally less than those obtained at the

visible threshold. Visible incipient cavitation was of the fixed type

and always occurred as o practically instantaneous burst of vapor

bubbles in the region of minimum pressure. Venturi cavitation was

unsteady for all degrees of cavitation and stream velocities studied.
• _- Author

N63-14207 Notional Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

AN EXTENSION OF ESTIMATED HYPERSONIC FLOW PARAM-

ETERS FOR HELIUM AS A REAL GAS

Wayne D. Ericksen Washington, NASA, Apr. 1963 23 p 5 refs

(NASA TN D-1632) OTS: $0.75

The various hypersonic flow parameters for helium hove been

estimated by use of the Beattle-Bridgeman equation-of-state for

helium at stagnation pressures up to 50,000 Ib/sq in. obs and stag-

nation temperatures up to 10,000 ° F. Calculations were limited to

densities below the critical density. The results were obtained to

establish reasonable estimates of the departure from ideal-gas behav-

ior over a broad praCtical range of stagnation pressure and tempera-

lure at Math numbers up to 100. The results are presented as

correction factors which are to be applied to ideal-gas parameters

for a specific-heat ratio of 5/3. Author

N63-14278 Notional Aeronautics and Space Administration. Lang-

ley Research Center, Lnngley Station, Vo.

A COMPARISON OF EXPERIMENTAL AND THEORETICAL

RESULTS FOR THE COMPRESSIBLE TURBULENT-BOUNDARY-

LAYER SKIN FRICTION WITH ZERO PRESSURE GRADIENT

John B. Peterson, Jr. Washington, NASA, Mar. 1963 56 p 29 refs

(NASATND-1795) OTS:$1.50

Seven theories of compressible turbulent-boundary-layer skin

friction were compared with experimental data in order to determine

their accuracy. The seven theories used for comparison were those of

Van Driest; Wilson and Van Driest; Cope, Monaghon, and Johnson;

and Winkler and Cho; and the T' methods of Sommer and Short,

Monoghon, and Eckert. The data were obtained from 21 sources,

and covered o range of Moth numbers up to 10, and Reynolds

number up to 68 x 106 at zero heat transfer and |00 x 106 with

heat transfer. The comparison between the theories and experiment

was made on one curve by performing o transformation on the

experimental data, and the results showed that the Sommer and

Short T' method most accurately matched the experimental data.

Curves to aid in the calculation of skin friction by the Sommer and

Short T' method are presented. Also presented ore two new methods

of finding the virtual origin of the compressible turbulent boundary

layer. Author

N63-15323 National Aeronautics and Space Administration

Washington. DC

ON THE FLOW STRUCTURE WITHIN A CONSTANT PRES-

SURE COMPRESSIBLE TURBULENT JET MIXING REGION

W L Chow and H H Korst (Illinois U) Apr 1963 33 p 11 refs

(NASA Grant NsG- 13-59)

(NASATN D-1894) OTS: $1 00

Results are presented from the numerical calculations carried

out to produce detailed informatuon on the kinematic, dynamic, dis-

sipative, and thermodynamic characteristics of a uniform half-

infinite stream, mixing with a quiescent fluid of the same

composition An effective Prandtl number of Pr r = 1 is assumed for

the constant pressure, nonnsoenergetlc turbulent mlxln 9 process

The ratio of specific heat becomes absorbed by selecting Crocco

number instead of Mach number as measure for the compressibility.

thus allowing generalization of the results tO any perfect nonreact-

mg gas having constant specific heat After identifying a functional

form for the streamwise component of the velocity profile, a single

empirical mixing parameter becomes well defined and can be

absorbed in a rational presentation of structural details of jet mixing

regions, such as the vertical-velocity component, temperature and

density distribution, integrals describing flow of mass, momentum,

mechanical energy, the transfer of shear work and heat across

individual streamhnes, as well as local and integrated dissipation

rates for mechanical energy Author

N63-15509 Natmnal Aeronautics and Space Administratnon.

Washington. D C

AN INVESTIGATION OF RESONANT. NONLINEAR, NON-

PLANAR FREE SURFACE OSCILLATIONS OF A FLUID

R E Hutton Washington, NASA: May 1963 67 p 5 refs

(NASA Contract NASr-80)

(NASATN D-1870) OTS $1 75

A theoretical investagatlon was conducted of the motion of

fluid in a tank. subiected to lateral harmonic vibration at a frequency

in the neighborhood of the lowest resonant frequency of the mass of

fluid The mvestugatnon indicates that nonplanar fluid motion Is due

to a nonhnear coupling between fluid motions parallel and perpen-

dicular to the plane of excitation, and that this coupling takes place

through the free-surface waves These theoretical conclusions

were experimentally confirmed using a cyhndrncal tank about 12

inches =n d_ameter and partially filled with water to a depth of about

9 inches A,,Jt hot

N63-1SlSG1 National Aeronautics and Space Administration

Lewis Research Center. Cle, vel-and. Ohio

RATE OF LIQUID JET BREAKUP BY A TRANSVERSE

SHOCK WAVE

Gerald Morrell Washington. NASA. May 1963 28 p 13 refs

(NASATND-1728) OTS: $075

The breakup of a single water jet by a transverse shock was

studied experimentally in a 27- by 2.7-inch shock tube equipped

with a variable-length high-pressure section High-speed back-

lighted photographs were analyzed to obtain breakup time and

liquid deformation. Breakup time decreased regularly with an

increase in gas velocity and increased with let radius The extent

of deformation was a linear function of the ratio of Weber number

to the square root of Reynolds number based on initial let radius

A theoretical model was developed based on stripping from a Iiqu=c-

phase boundary layer, and an explicit function for breakup ' -'

resulted The calculated breakup times were found to r' , a,r

agreement with the measured values _,u nor

N63-15593 National Aeronautics and Space Ad,ninistratqon

Lewis Research Center, Cleveland. Ohio

PERFORMANCE CAPABILITY OF SINGLE-CAVITY VORTEX

GASEOUS NUCLEAR ROCKETS

RobertG Ragsdale Washington. NASA. May 1963 70 p ?0 _ '

(NASATTD-1579) OTS: $1 75
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Ananalysiswasmadetodeterminethemaximumpowerplant
thrust-to-weightratiopossible with a single-cavity vortex gaseous

reactor in which all the hydrogen propellant must diffuse through

a fuel-rich region. An assumed radial temperature profile was used

to represent conduction, convection, and radiation heat-transfer

effects. The effect of hydrogen property changes due to dissocia-

tion and ionization was taken into account in a hydrodynamic com-

puter program 'It is shown that. even for'extremely optimistic

assumptions of reactor criticality and operating conditions, such a

system is limited to reactor thrust-to-weight ratios of about 1.2 X

10 -3 for laminar flow For turbulent flow, the maximum thrust-to-

weight ratio is less than 10 -3 These low thrusts result from the

fact that the hydrogen flow rate is limited by the diffusion process

The performance of a gas-core system with a specific impulse of

3000 seconds and a powerplant thrust-to-weight ratio of 10 -2

isshown to be equivalent to that of a lO00-second advanced solid-

core system It is therefore concluded that a single-cavity vortex

gaseous reactor in which all the hydrogen must diffuse through the

nuclear fuel is a low-thrust device and offers no improvement over

a solid-core nuclear-rocket engine To achieve higher thrust, addi-

tional hydrogen flow must be introduced in such a manner that it

will bypass the nuclear fuel Author

N63-15762 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Va

BOUNDARY-LAYER DISPLACEMENT EFFECTS IN AIR AT

MACH NUMBERS OF 6.8 AND 9.6

MitcheiH Bertram Washington. NASA. 1959 27 refs

(NASATR R-22: SupersedesNACA-TN-4133) GPO: $0.40

Measurements are presented for pressure gradients induced

by a laminar boundary layer on a fiat plate in air at a iach number

of 9 6. and for the drag of thin wings at a Mach number of about

6 9 and zero angle-of attack The pressure measurements at a

iach number of 9 6 were made in the presence of substantial heat

transfer from the boundary layer to the plate surface The measured

pressure d_strlbutlon on the surface of the plate was predicted with

good accuracy by a modification to insulated-plate displacement

theory which allows for the effect of the heat transfer and temper-

ature gradient along the surface on the boundary-layer displace-

ment thickness The total drag of thin wings with square and

delta planforms was measured at a nominal Mach number of 68

over a reasonably wide range of Reynolds numbers The total drag

was found to be greater than can be explained by adding a classical

value of laminar skin friction to the estimated pressure drag

The d,fference is. in general, explained by the increase in skin

friction (20 to 40 percent) caused by the boundary-layer-induced

pressures Author

N63-16768 National Aeronautics and Space Administration

Lewis Research Center. Cleveland. Ohio

HYDROMAGNETIC STAGNATION-POINT BOUNDARY

LAYER WITH ARBITRARY PRESSURE GRADIENT AND

MAGNETIC FIELD

Wdhs H Braun Washington. NASA. May 1963 36 p 13 refs

(NASATN-D-1703) OTS $1 O0

The series-expansion method of H Gortler _s applied to the

two-dimensional stagnation flow about symmetric bodies with

symmetric distributions of magnetic field Numerical computations

are presented from whtch skin friction and heat transfer can be

calculated through third-order in a modtfled surface coordinate,

provided the external veloctty magnettc field, and enthalpy are

known Asmallmagnet_c Reynolds number tsassumed, the Prandtl

number is taken to be unlty The three chosen values of an interac-

tion parameter represent magnetic fields in which the component

normal to the wall has values at the stagnation point that are zero.

small, and large Author

N63-16162 National Aeronautics and Space Administration

Lewis Research Center. Cleveland. Ohio

NUMERICAL SOLUTION OF AXIALLY SYMMETRIC

POtSSON EQUATION: THEORY AND APPLICATION TO

ION-THRUSTER ANALYSIS. APPENDIX C: IBM 7090

ION-THRUSTOR FORTRAN CODE AND BLOCK DIAGRAM.

Vladimir Hamza and Carl O Bogart Washington, NASA. May

1963 59p 4refs

(NASA TN-D-1711) OTS: $150

The axially symmetric Poisson equation is solved for mixed

boundary conditions by a method of successive approximations

in which the differential equation is replaced by finite-difference

equations. Properties of the resulting matrix are studied. The

theory of "regular splittings'" is applied together with the Cyclic

Chebyshev Semi-lterative Method to solve the matrix equation

Also included is a numerical example, solved on an IBM-7090

computer, for a hollow, cylindrical ion beam, Author

N63-16186 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va.

AERODYNAMIC INTERACTION EFFECTS AHEAD OF

RECTANGULAR SONIC JETS EXHAUSTING PERPEN-

DICULARLY FROM A FLAT PLATE INTO A MACH NUM-

BER 6 FREE STREAM

DavidJ Romeo Washington. NASA. May 1963 30 p 9 refs

(NASA TN-D-1800) OTS: $075

The aerodynamic interaction effects ahead of a three-dimen-

sional rectangular let exhausting perpendicularly from a flat plate

have been investigated at a free-stream iach number of 6. ]'he

interact=on pressure distribution ahead of the slot center line

wasslmdar to. and approached quantitatively, the results of a

two-dimensional let slot The ratio of aerodynamic to reaction

normal force was sizable and. in general, was largest at the

smallest slot widths and largest jet pressure ratios The aero-

dynamic normal-force coefficient was comparable to two-dimen-

sional results if the ratio of slot span to slot width was kept

above a value dictated by the slot width. This value increased

rapidly as the slot width decreased Author

N63-16601 National Aeronautics and Space Administration.

Lewis Research Center. Cleveland, Ohio

EXPERIMENTAL INVESTIGATION OF THE SLOSH-DAMPING

EFFECTIVENESS OF FOSITIVE-EXPULSlON BAGS AND

DIAPHRAGMS IN SPHERICAL TANKS

Andrew J Stolen and Irving E Sumner Washington. NASA,

June 1963 20 p 10 refs

(NASATN-D-1712) OTS: $0.50

An experimental investigation was conducted to evaluate the

slosh-damping effectiveness of positive expulsion bags and dia-

phragms in spherical tanks ranging in size from 9.5 to 32 inches

in diameter The scaling effects for sloshing forces and damping

ratios were determined for the butyl rubber positive-expulsion
devices tested The maximum slosh forces that occur at the first

natural-mode frequency increased with an increase in excitation

amplitude and decreased as the diaphragm material thickness

increased The damping ratio (or logarithmic decrement) was

found to be essentially independent of the excitation amplitude

and increased with an increase in diaphragm material thickness

The second natural-mode force peak and the fluid swirl at the

natural-mode frequencies, which were observed for the unre-

stricted liquid sloshing, were completely suppressed

Author

N63-16746 National Aeronautics and Space Administration

Langley Research Center, Langley Station. Va
VIBRATIONAL-NONEQUILIBRIUM FLOW OF NITROGEN IN

HYPERSONIC NOZZLES

Wayne D Erlckson Washington, NASA. June 1963 29 p 10 refs

(NASATN-D-1810) OTS: $075
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Quasi-one-dimensionalcalculationsofthefree-streamflow
parametersinhypersonicnozzlesfornitrogenwithconsideration
ofvibrational-nonequilibriumeffectshavebeencarriedout The
resultswereobtainedforstagnationtemperaturesfrom1,000°K
to5.000° K. and are presented in the form of charts that may be

used to estimate the vibratlonal-nonequilibrium effect of nitrogen

in a hypersonic nozzle The corresponding frozen-flow and equilib-

rium-flow results are also presented. Author

NS3-16746 National Aeronautics and Space Administration.

Washington. D C
EXPERIMENTAL AND THEORETICAL STUDIES ON THE

FORMATION OF DETONATION WAVES IN VARIABLE

GEOMETRY TUBES

Loren E Bollinger. Michael C. Fong, James A Laughrey. and

Rudolph Edse (Ohio State U., Rocket Research Lab.) June 1963

81 p 17 refs

(NASA Grant NsG-44-60)

(NASATN-D-1983) OTS: $2.25

Detonation induction distances were obtained experimentally

for hydrogen-oxygen mixtures having fuel concentrations of 45.

6667. and 75 percent hydrogen at initial pressures of 1 and ,5

atmospheres in a detonation tube with variable internal geometry.

When three stainless-steel rods of different diameters were located

concentrically in the initiation region of a tube. the induction

distances decreased as the diameter of the rods was increased.

Increased turbulence and the generation of stronger pressure waves

from the various geometrical configurations cause significant

decrease in detonation induction distances in variable geometry

tubes of the type investigated. When a combustion wave reaches

an area discontinuity or a rod-insert, pressure waves are generated

which strongly influence the transition process from deflagration to

detonation. The mechanism of turbulence generation is quite im-

portant when obstacles are placed in the flow field, Author

N63-16990 National Aeronautics and Space Administration

Goddard Space Flight Center. Greenbelt. Md

ON THE BREAKDOWN VOLTAGES OF SOME ELECTRO-

NEGATIVE GASES AT LOW PRESSURES

StefanSchreier Washington, NASA. June 1963 11 p 15 refs
(NASA TN 0 1761j OTS. $050

The breakdown voltages of five Freon gases and SF 6 were

measured at lOW pressures between parallel plates to deter

mine their insular,rig properties under these conditions and

especially to find thetr mm_mum breakdown voltages It was

found that the advantages of these gases over air are much

less at low pressures than at atmospheric pressure or higher

and that the use of these gases as insulators at low pressures is

therefore limited Prehmmary investigations revealed, however,

that the vapors of compounds that are liquid at normal tempera-

ture and pressure, such as FC-75, maintain their dielectric

strength much better than do electronegatlve gases as the

pressure is reduced, and thus seem to be promising for use as

insulators at low pressures Author

N63-17651 National Aeronautics and Space Administration.

Ames Research Center. Moffett Field. Calif,

THE PROPAGATION OF PLANE ACOUSTIC WAVES IN A

RADIATING GAS

Barrett Stone Baldwin. Jr. (Ph.D. Thesis-Stanford U.) Wash-

ington. NASA, 1962 58p 35refs

{Supported by NSF Grant)

(NASATR R-138) GPO: $0.55

A study is made of the interaction of thermal radiation

with fluid flow in the acoustic approximation. The analysis is

developed for the case of a frequency-dependent absorption

coefficient of a gas in thermal equilibrium and for quasi-equilib-

rium radiation A previously given solution for the case of

sinusoidal variations in position of an adjacent wall is used in

superposition to find the response for an impulsive motion of

the wall. Results are also given for the response to a sudden

temperature change of a fixed wall. The validity of the linear

approximation of the original nonlinear equations is investi-

gated. The validity of other approximations, used in the deriva-

tions, is also examined Author

N63-18471 National Aeronautic¢ and Space Administration.

Langley Research Center. Langley Station. Va.

SIMILARITY SOLUTIONS FOR SMALL CROSS FLOWS

IN LAMINAR COMPRESSIBLE BOUNDARY LAYERS

Ivan E. Beckwith Washington. GPO. 1961 28 p 8 refs

{NASA TR R-107) GPO: $0.40

The compressible laminar boundary-layer equations for an

arbitrary three-dimensional body are reduced to a form anal-

ogous to the corresponding equations for axlsymmetnc flow

This simplification results from the use of a streamline coordi-

nate system and the assumption that the component of bound_

ary-layer flow normal to the external streamline (cross flow)

is small The streamwise skin friction and heat-transfer dis-

tributions on the arbitrary body are then independent of the

cross flow Formulas for computing these distributions are

adapted from a local similarity method originally derived for a

body of revolution Author

N63-19179 NationalAeronautlcs and Space Administration

Lewis Research Center. Cleveland. Ohio

DIRECTIONAL BEHAVIOR OF EMI]-I'ED AND REFLECTED

RADIANT ENERGY FROM A SPECULAR. GRAY, ASYM-

METRIC GROOVE

John R Howell and Morris Pedmutter Washington. NASA.

Aug 1963 43 p 7 refs Prewously announced as a preprmt
see N62-1288908 21

(NASA TN D-1874) OTS $1 25

The directional emlsswlty and directional reflectlvlry of a

specular, gray. isothermal groove are analyzed A general

method of analysis based on images of surfaces is given The

apparent directional emlsswity, which is shown ro be equal to

the apparent dlrectloilal absorptwlty for any isothermal cavity.

iS presented as a function of groove parameters and the emis

sw_ty of the material The apparent directional reflectlvlty is

presented as a funct,on of these parameters and the angle of-

incidence of the incident radiation The results indqc_Hu th.3t the

directional radiant properties are strongly dependen: .,,i the

shape of the local macroscopic surface structure which Is

considered large relative to the wavelengths of the radiant

energy It is shown that the radiant energy interchange

between surfaces can be directed and controlled by proper

design of these surfaces Author

N63-19608 NatJona_ AeronautJcs and Space Administration.

Langley Statlon. Va Langley Research Center

APPLICATION OF DORODNITSYN'S INTEGRAL METHOD TO

NONEQUlLIBRIUM FLOWS OVER POINTED BODIES

JerryC South. Jr Washington. NASA. Aug 1963 44 p 20refs

(NASA TN D-1942) OTS $1 25

Dorodmtsyn's integral method is used to obtain an approx_-

mate solution to the supersonic nonequlhbrlum flow .over pointed
bodJeswJth attached shock waves The partJal d_fferent*al equa-

tlons governing the flow are converted to an approxq ;ate set of

ordinary equat;ons, which are solved by numerical mtegrahon

starting at the body tip Detailed analytical and numerical

results for the first approximation are presented considering the

vibrational relaxation of a dlatomlc gas over a wedge or cone

It is shown that the first approximation yields (1) the exact

flow-variable gradients at the wedge tbp (2) expressions for the

flow varqable gradients at the cone tip which are in agreement

with extrapolations of characteristics calculations. (3) a []ood
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approximate algebraic solution for frozen or equilibrium conical

flow: and (4) an approximate expression for the nonequilibrium-

flow stream function which affords a means of obtaining varia-

tions across the shock layer of the temperature and vibrational

energy Numerical results for both the wedge and cone compare

favorably w_th _dentical cases computed by the method of

characteristics Author

N63.20604 National Aeronautics and Space Administration.

Lewis Research Center. Cleveland. Ohio

STUDY OF THE EFFECT OF A CLOSED-END SIDE BRANCF

ON SlNUSOIDALLY PERTURBED FLOW OF LIQUID IN A

LINE

William Lewis, Robert J Blade. and Robert G. Dorsch Wash-

ington. NASA. Sept 1963 20 p 4 refs

(NASA TN D-1876) OTS: $050

Classical undamped acoustic-wave theory was used to

determine analytical relations amorlg sinusoidal perturba-

tions of pressure and flow at the ends of a hydraulic'-trans-

mission line having a closed-end branch of arbitrary length

attached at an arbitrary point Experimental data were ob-

tained for the equilateral case (a branch half as long as the

main line connected to the main line at the midpoint) at mean

flow speeds of 5 to 10 feet per second Measured pressure-

perturbation ratios agreed closely with analytical predictions

At frequenc0es for which the branch length was an odd multi-

ple of 1/4 wavelength, waves in the main line werc almost

completely reflected at the junction point Author

N63-21073 National Aeronautics and Space Administration, Wash-

ington, D.C.

APPLIED FLUID DYNAMICS IPRIKLADNAYA GIDROGAZO-

DINAMIKAI

I P Gnnzburg 1963 264 p 69 refs Transl onto ENGLISH

1958 Izdate_'stvo Lemngradskogo Umverslteta
(Pubhshed for NASA and NSF)

(NASA TT F 94 IPST Cat 809) OTS $2 75

' Applned Fluid Dynamics" d_scusses some of the problems

of fluid mechamcs which are frequently met w_th _n the engi-

neering design of varnous assemblies and engineering instal-

lotions New methods are presented for the solutuon of the

problems of steady and unsteady flow of hqu_ds and gases un

pipes their influx from vessels, problems of the filhng and

_,mptynng times of vessels, the effect of a iet on a barruer, water

hdrr_mer problems and other problems of fluid mechanics

CLW

N63-22114 National Aeronautic_ and Space Administration

Langley Research Center. Langley Station. Va
EVALUATION OF AN ELECTROMAGNETIC SHOCK TUBE

FOR GENERATING STRONG SHOCKS IN AIR

James F Roach Washington. NASA, Oct 1963 39 p 35 ref,'

(NASA TN 0-1953) OTS: $1 00

The shocks were driven by the discharge of a high-voltage

Iow-0nductance capacitor bank A rotating-mirror camera

was used to examine the hughly luminous flow generated by

the low-pressure discharge Luminous front speeds between

0 4 and 4 0 cm/#sec were obtained on a range of initial shock-

t_Jbe pressures from 10 to 1,000 m0crons of mercury The

luminous waves were reflected off a downstream plug. and

the reflected speeds were found to be roughly a factor of 2

greater than those predicted by one-dimensional ecluilibrium

shock theory Time-integrated spectra of the discharge were

obtained in the spectral region 3,500 A to 5.000 A Author

N63-23358 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

AN INVESTIGATION OF THE VIBRATION CHARACTERIS-

TICS OF PRESSURIZED THIN-WALLED CIRCULAR CYLIN-

DERS PARTLY FILLED WITH.LIQUID

Johns Mixsonand RobertW Herr 1962 39p refs Previously

processed as a thesis: for abstract see N62-13600 10-32

(NASATR R-145) GPO: $0.45

Equations are derived for the calculation of the natural

frequencies of shell vibration of pressurized, thin-walled, c_rcu-

lar cylinders which are empty, partly filled, or full of liquid In

this type of vibration the axis of the cylinder is undeformed and

the cross-section shape deforms during the vibration The

derivation follows a Rayleigh-Lagrange procedure, in wh;ch

expressions for kinetic and potential energy are developed in

terms of the displacements of the cylinder, the displacement

shapes are assumed, and Lagrange's equations are applied to

give a set of linear, simultaneous equations of motion wh;ch,

upon substitution of simple harmonic motion, yield a frequency

determinant Both calculated and experimental results show

that when the cylinders are greater than half full. their fie-

quencies are less than half of the corresponding frequencies of

cylnnders when empty Also. the damping of a water-fulled

cylinder was found experimentally to be less than the damptng

of the empty cylinder Author

12 GEOPHYSICS
includes auroral phenomena; upper atmosphere studies:

oceanography; cartography: geodesy; and geomagnetism.

For Van Allen belts see: 28 Space Radiation. For related

information see: 05 Astronomy and Astrophysics; 21 Me-

teorology; and 29 Space Sciences.

N63-10988 National Aeronautics and Space Administration,

Washington, D.C.

SPECTRAL, ELECTROPHOTOMETRICAL, AND RADAR RE-

SEARCHES Of: AURORAE AND AIRGLOW

V. I. Krasovskiy, ed. Dec. 1962 78 p 6 refs Transl. at

"Spektrol'nyye, elektrofotometricheskiye i radiolokotsionnyye issle-

dovoniyo polyornykh siyoniy i svecheniya nochnogo neba" IGY

Program, Section IV, No. 5, Academy of ,Sciences, USSR (Moscow)
1961

(NASA-TT-F-106) OTS: $2.00

The contents, fourteen articles, were presented at o special

seminar of the Section on the Physics of the Upper Atmosphere of the

Atmospheric Physics Institute of the Academy of Sciences, USSR, held

on April 25-27, 1960. Author

N63-11503 Notional Aeronautics and Space. Administration,

Washington, D.C.

GEOPHYSICS AND ASTRONOMY IN SPACE EXPLORATION

Eleanor C. Pressly, Robert E. Bourdeau, George H. Ludwig, James E.

Kupperian, Jr., and Nelson W. Spencer 1962 45 p 96 refs

Papers presented at Sessions F and G and of the NASA-University

Conf. on the Science and Technol. of Space Exploration, Chicago,

Nov. 1-3, 1962 (See N63-11501 03-29 /

(NASA.SP-13) GPO: $0 35

CONTENTS:

1. THE SOUNDING ROCKET AS A TOOl. FOR COLLEGE AND

UNIVERSITY RESEARCH C, Pressly (NASA. Goddord

Space Flight Center) 6 p

2. SPACE FLIGHT STUDIES OF THE IONOSPHERE R.E. Bout-

deou (NASA. Goddord Space Flight Center) 13 p 40 refs
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3.PARTICLESANDFIELDSRESEARCH IN SPACE F.H. Ludwig

(NASA. Ooddord Space Flight Center) 9 p 48 refs

4. ASTRONOMICAL RESEARCH IN SPACE J.E. Kupperian, Jr.

(NASA. Goddard Space Flight Center) 7 p 8 refs

5. AERONOMY RESEARCH WITH ROCKETS AND SATELLITES

N. W. Spencer (NASA. Goddard Space Flight Center) 5 p

N63-12159 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

THE IMPEDANCE Of AN ELECTRICALLY SHORT ANTENNA IN

THE IONOSPHERE

H. A. Whale Washington, NASA, Jan. 1963 11 p 4 refs Pre-

sented at The Inst. of Phys. and The Phys. Sac. Conf. on "The Iono-

sphere", London, July 1962

(NASA TN D-1546) OTS: $0.50

Measurements from rocket flights are used to show that the

impedance of a short antenna operating above the local plasma fre-

quency can be predicted if the following factors are considered:

(1) the formation of an ion sheath around the antenna and the vehi-

cle, (2) the enhancement of this sheath when large RF voltages are

applied to the antenna, and (3) the loading that apparently arises

from electroacoustic waves excited in the medium by the RF field close

to the antenna. Sufficient design data are included to calculate the

effect of the ionosphere on both the resistive and reactive parts of the

impedance of a short antenna. Author

N63-12702 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

A MODEL OF THE QUIET IONOSPHERE

J. Carl Seddon Washington, NASA, Feb. 1963 14 p 13 refs

(NASA TN D-1670) OTS: $0.50

Analysis of high-altitude-rocket electron and ion density meas-

urements suggests a simple model of the quiet ionosphere. Near

hmaxF_ the profile is given by the "_-Chapman" function, that is,

the Chapman electron density equation with sec 7( = 1 and the scale

height H a constant. A method is given for determining hmaxF2,

NmoxF2, and H from N(h) data obtained from ionograms. Well

above the peak, the profile is taken to have a constant exponential

slope of 200 km during the day and 150 km at night. If simultaneous

nearby measurements of the total electron content are available, a

mere accurate slope may be computed to provide the profile up to
about 1000 km altitude. Author

N63-13719 National Aeronautics and Space Administration.

Goddord Space Flight Center, Greenbelt, Md.

NOTE ON THE THICKNESS OF THE HEUUM ION LAYER

S. J. Bauer Washington, NASA, Mar. 1963 7 p 18 refs

(NASA TN D-1686) OTS: $0.50

On the basis of recent experimental results as well as theoretical

considerations of the temperature dependence of the light constituents

(hydrogen and helium) in the upper atmosphere, a model of the

helium ion belt--the heliosphere--is constructed. The thickness of the

helium ion layer varies significantly with atmospheric temperature:

about 2000 km at 1600" K and only about 200 km at 600 ° K. Corre-

spondingly, charged particle profiles in the topside ionosphere may

show a slope corresponding to He + at high temperature, but not

at low temperatures when the thickness of the helium ion layer is

comparable to or less than the _cale height of helium ions. Author

N63-13720 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

I_EUMINARY MEASUREMENTS OF TEMPERATURES AND

WINDS ABOVE SOKM OVER WALLOPS ISLAND, VIRGINIA

William Nordberg and Wendell Smith Washington, NASA, Mar.

1963 15 p 19refs

(NASA TN D-1694) OTS_ $0.50

Seventeen successful rocket grenade experiments were conducted

at Wallops Island, Va. (38°N lot.), during the period July 1960

to June 1962. The purpose of these soundings was to describe further

the atmosphere above 40 km within the framework of a previous

analysis based on the IGY results at high and low latitudes. The

soundings were distributed through all seasons; some were conducted

in conjunction with sodium release (above 80 km) and small meteor-

ologicol-rocket experiments (below 50 kin). Preliminary results from

the first ten grenade soundings are presented here. Comparison of

grenade with sodium results shows on abrupt change in the physical

nature of the circulation pattern between 70 and 80 km. Below

this altitude, the previously described seasonal circulation pattern

exists while above it no regular seasonal variations con be detected.

The most characteristic phenomenon for this region is the very narrow

jet-stream-llke band of wind at the 100-km level combined with

extremely high wind shears. The temperature structure at Wallops

Island indicates the some mesospheric heating in wintertime as has

been observed at Churchill. During periods of undisturbed easterly

circulation, summer temperature profiles at Wallops Island exhibit

the some features as typical low-latitude profiles previously observed.

When the easterly circulation becomes disturbed, the temperature

profile becomes very similar to previously observed summertime

profiles at Churchill. During wintertime, the atmosphere over Wallops

Island still lies within the region of a strong cyclonic vortex. Author

N63-13821 Notional Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

THE MAGNETIC FIELD OF THE QUIET-TIME PROTON BELT

Syun-lchi Akasofu, Sydney Chapman (Alaska U.), and Joseph C. Cain

Washington, NASA, Mar. 1963 7 p 4 refs Previously announced

as a preprint, see N63-11783 04-12

(NASA TN D-1674) OTS: $0.50

The distortion of the earth's magnetic field produced by the

proton belt is discussed. The magnetic field is calculated numerically,

to a first appr°ximati°n, for an analogous model belt, in a steady

state. In the equatorial plane, at the earth's surface, it is estimated

that the magnetic field produced by this belt is of the order of 38

gammas; it is directed southward. The maximum field reduction is of

the order of 72 gammas at 4.1 earth radii; this is 15.5 percent of

the dipole field intensity at this point. Beyond 6.7 earth radii, the
belt increases the earth's field. Author

N63-13838 National Aeronautics and Space Administratie, God-

dord Space Flight Center, Greenbelt, Md.

FIRST TOPSIDE SOUND(NGS Of THE IONOSPHERE

J. E. Jackson, R. W. Knecht (Natl. Bur. of Standards), and S. Russell

(Cutler Hammer. Airborne instr. Lab.) Washington, NASA, Mar.

1963 18p 6refs

(NASA TN D-1538) OTS: $0.50

The first radio-pulse soundings of the topside of the ionosphere

were obtained during two recent rocket flights at the NASA Wallops

Island, Virginia, facility. These tests are part of the NASA topside

sounder satellite program, whose primary objective is to investigate

the ionosphere above the height of the F2 maximum. On June 24,

1961, o two-frequency radlo-pulse sounder was carried to an altitude

of about 1060 km by a four-stage solid-propellant rocket. Reflections

from the topside of the ionosphere were obtained on one or both

frequencies during 13 of the 15 minutes the payload was above the

maximum electron density level in th,e ionosphere. Unexpected effects

were observed as the sounder passed through the levels in the iono-

sphere where the plasma frequency was equal to the sounding fre-

quency; some evidence of ionization irregularities at altitudes between
700 and 950 km was obtained. A second rocketborne sounder was

launched during disturbed ionospheric conditions on October 13,

1961, with the same type of vehicle. "Spread F" returns were

obtained during the first portion of the flight, in addition to the

normal topside echoes. This paper presents the results of yhe rocket

tests and reviews the overall NASA topside sounder satellite program.

Author
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N63-13859 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

A STUDY OF THE FREE OSCILLATIONS OF THE EARTH

Gordon J. F. Mac Donald and Norman F. Ness Washington, NASA,

1962 49 p 53 refs

(NASA TR-R-136) GPO: $0.50
Published observations on the toroidol oscillations of the earth

dre critically reviewed. A supplementary analysis of the record

obtained by the Lamont strain seismometer is presented. Eleven

toroidal modes are identified and it is concluded that the periods

are known to wPhin one percent. A perturbation scheme involving

the ratio of the earth's angular velocity to the resonant frequency

is used in calculating the effects on the resonant frequency clue to

the earth's rotation. The perturbations of the toroidal oscillations

due to core-mantle interaction are treated in detail. Author

N63-14012 National Aeronautics and Space Adminstration,

Washington, D.C.

INTERNATIONAL GEOPHYSICAL YEAR BIBLIOGRAPHY OF

UTERATURE PUBLISHED IN RUSSIAN IN 1960

R. F. Zotrutino and L. S. Rubino Mar, 1963 195 p 1172 refs

Tronst. of the book "Mezhdunorodnyy geofizicheskly god. Bibli-

ogroficheskiy ukozotel' literatury no russkom yazyke za 1960 g.",

4th ed. Moscow, Acad of Sci., 1961

(NASA TT F-109) OTS: $3.00

This bibliography contains about 1,200 references to publica-

tions issued in 1960. All nongeophysicol data are excluded; it contains

only material based on observations and experiments carried out as

port of the IGY program, including the International Geophysical

Cooperation period (1959). Author

N63-14027 National Aeronautics and Space Administration. God-

dord Space Flight Center, Greenbelt, Md.

ELECTRON DENSITY DISTRIBUTION IN THE UPPER F-REGION

S. Chandra Washington, NASA, Mar. 1963 12 p 16 refs

(NASA TN D-1751) OTS: $0.50

A modified Chapman function with a variable scale height

gradient has been found to be in good agreement with the electron-

density distribution obtained experimentally within the height range

of about 100 km below the F 2 peak to on altitude of about 700 kin.

The scale height distribution derived from this model is also consistent

with the neutral-gas scale height of the 1961 COSPAR International

Reference Atmosphere. Author

N63-14273 National Aeronautics and Space Administration. Mar-

shall Space Flight Center, Huntsville, AID.

WIND FLOW IN THE 80-400 KM ALTITUDE REGION OF THE
ATMOSPHERE

George C. Rogsdale and Peter E. Wasko Washington, NASA, Mar.

1963 40 p 54 refs

(NASA TN D-1573) OT5:$1.25

Wind data were obtained in the 80- to 400-km ionospheric

region of the atmosphere, and summarized into useful forms for

interpretation and deducing wind flow characteristics in these high

atmospheric regions for use in space-vehicle-design studies. As o

first approximation, the deductions of the wind flow characteristics

in the region, based on this study, can be applied to the Cope

Canaveral, Florida, area. The most important wind measurement

techniques presently used are described. Wind data obtained by

the sodium vapor trail method are presented and discussed with

respect to wind direction, wind speed, wind vector, and wind shear

characteristics. Monthly mean zonal and meridionol cross sections for

the 30- to 40-degree-latitude belt were constructed for the 80- to

200-kin region and interpreted. Additional winds above 200 km from

ionospheric drift measurements and from some recent sodium vapor
trail measurements are used to deduce wind flow conditions in the

200- to 400-km region. The most important deductions of the wind

flow characteristics in the 80- to 400-km region ore summarized.

Author

N63-16692 National Aeronautics and Space Administration.

Marshall Space Flight Center. Huntsville. Ala.

AN EVALUATION OF DETAIL WIND DATA AS MEASURED

BY THE FPS-16 RADAR/SPHERICAL BALLOON TECHNIQUE

James R Scoggins Washington. NASA, May 1963 34 p 4 refs

(NASATND-1572) OTS: $1.00

This report presents and evaluates a method for measuring

detail winds at high altitudes with an accuracy several times better

than any current operational all-weather system. The method

presented consists of tracking an aluminized spherical balloon with

the FPS-16 radar, and subsequent data reduction and analysis to

obtain wind data. Two techniques for reducing tracking data to

obtain wind data are presented. These consist of statistical and

polynomial approaches for eliminating measurement errors in the

tracking data, Computer programs for data reduction were devel-

oped and are presented in outline form. Author

N63-161S3 National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt. Md

ION SHEATH EFFECTS NEAR ANTENNAS RADIATING

WITHIN THE IONOSPHERE

H.A. Whale Washington. NASA. May 1963 16 p 8 refs Sub-
mitted for Publication

(NASA TN-D-1746) OTS: $0.50

A theoretical treatment of the electron displacement in the

vicinity of a linear cylindrical antenna immersed'in the iono-

sphere has been developed. This treatment explains the sur-

prisingly thick ion sheaths observed experimentally when large

RF voltages are applied to the antenna The force that displaces

the electrons is obtained from numerical solutions to the non-

linear differential equation describing their motion, and the re-

sults are consistent with the observations Author

N63-16292 National Aeronautics and Space Administration.

Washington. DC.

THE EFFECT OF REFRACTION ON THE SETTING SUN AS

SEEN FROM SPACE IN THEORY AND OBSERVATION

Winifred Sawtell Cameron. John H. Glenn. M. Scott Carpenter, and

John A. O'Keefe May 1963 10 p 3 refs

(NASATN-D-1721) OTS: $0.50

The theory of refraction pred*cts that the setting sun or moon.

as seen from space, should be highly flattened. The Mercury Project

Manned Space Flights MA-6 and MA-7 have provided photographs

of the phenomenon. To compare theory with observation. B. Gar-

finkel's Method I of computing refraction for large zenith distances

was used to construct theoretical solar profiles for four true-zenith

distances of the center of the setting sun for comparison with the

photographs taken by Glenn and Carpenter. Author

N63-1S994 Nationa! Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt. Md

TESSERAL HARMONICS OF THE GRAVITATIONAL FIELD

AND GEODETIC DATUM SHIFTS DERIVED FROM CAMERA

OBSERVATIONS OF SATELLITES

William M. Kaula Washington. NASA)June 1963 20p 28 refs
(NASA TN D-1848 OTS: $0.75

Baker-Nunn Camera observations of satellites 1959 al

over 315 days. 1959 1/ over 105 days. and 1960 =2 over 294

days were analyzed for 35 spherical harmonic coefficients of the

earth's gravitational field and for position shifts of six geodetic

datums Of the three satellites, only 1960¢2 appeared to have

e sufficiently good observation distribution and small enough

drag effects to yield significant results, The datum shifts ob-

tained have standard deviations averaging +25 m in each coor-

dinate The gravitational harmonic coefficients obtained appear

to be appreciably different from zero for indices (n. m) at (2.2).

(3,1). (4.1) and (4,3) Author
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N63-17141NationalAeronauticsandSpaceAdministration.
GoddardSpaceFlightCenter,Greenbelt.Md.
THEMAGNETICFIELDOFTHERADIATIONBELTS
Syun-lchiAkasofu(AlaskaU.)andJosephC.CainWashington.
NASA.June1963 top 5refs

(NASA TN O-1762) OTS: $0.50

The magnetic fields produced by various types of belts

of trapped particles are presented, in both tabular and graphical

form s. A uthor

N63-17311 Geophysics Corp. of America, Bedford. Mass.

PLANETARYAERONOMY VI: ELECTRON TEMPERATURES

IN THE IONOSPHERE

M. B. Mc Elroy. R. J. Moffett (Queen's U.). and A. Dalgarno

Nov. 1962 62p 26refs

(NASA Contract NASw-395)

(NASA CR-12; GCA-TR-62-11-N) OTS: $6.60 ph. $2.06 mf

Detailed calculations are described of the rate of heating

of the ambient electrons arising from solar ultraviolet radiation.

and it is shown that the resulting difference between the elec-

tron temperature and the gas temperature at noon in a qmet

ionosphere may reach a maximum value lying between 800 ° K

and 1SO0°K at an altitude near 200 kin. but the difference

vanishes below about 120 km and above about 400 km

Author

N63-17317 Geophysics Corp of America. Bedford. Mass

PLANETARYAERONOMY XlI: THE ROLE OF INTERPLANE-

TARY DEBRIS IN PLANETARY ATMOSPHERES: I. SODIUM

IN THE EARTH'S ATMOSPHERE

F F. MarmoandH K Brown Mar 1963 38p 19refs

(NASA Contract NASw-395)

(NASA CR-13. GCA-TR63-4-N) OTS: $360 ph. $1 34 mf

Investigations of planetary atmospheres are conducted to

explain the extraterrestrial origin of sodium First. sodium ,n

the Earth's atmosphere is examined to check the validity of tl--

physical-mathematical model, boundary conditions, alld pa'.
metric values employed Second. w,th tdenhcal debris mr,u^

rates assumed for both Venus and Mars. the distribution of

sodium in their atmospheres is calculated All computations

are presented ona relative scale for ready comparison Results

indicate that there Is considerable more free sodium in the

atmospheres of Venus and Mars than that which exists in the

Earth's atmosphere This rs apparently due to the fact that

the total oxygen contents of the atmospheres of Venus and

Mars are beheved to be about 1 part in 105 of that of Earth

IvL

N63-17318 GeophysicsCorp of America. Bedford, Mass

PLANETARYAERONOMY XlII: ELECTRON AND ION TEM-

PERATURES IN THE IONOSPHERE

A Dalgarno Apr 1963 20p 12refs

(NASA ContrPr.t NASw-701)

I NASACR-t',.GCA-TR.63.11.N) OTS:S1.6Oph, S08Omf

The relationships between the temperatures of the elec-

trons, positive ions, and neutral particles of the ionosphere are

discussed. On the basis of the heating due to solar ultrsv*olet

radiation, it is felt that the electron end _on temperatures w=ll

become equal at h]h altitudes, end that both tend to increase

above the nLJtrel pert,cle temperature Anomalously high

values of the electron temperature, accompanied by a red glow,

are predicted to occur in the region of 400 km during the dawn

period. The expected diurna_ end latitudinal variations of the

electron temperature are described Author

N63-18488 National Aeronaut*ca end Space Administration,

Godderd Space Flight Center, Greenbelt, Md.

ENERGETIC PARTICLES IN THE INNER VAN ALLEN BELT

WilmotN, Hess Washington. NASA. July 1963 40p 71 raf=

INASATND-1749) OTS: S125

A survey is given of the high-energy particle populations

in the inner radiation belt. The experiments which have given

information about particles ere discussed, and the best experi-

mental information about particle fluxes and spectra is pre-

sented. Calculations are given which indicate what particle

sources and loss processes are most important. The role of

neutrons in making the inner belt is considered in detail, and the

need for particle acceleration and/or other sources of particles

is shown. Author

N63-18472 National Aeronautics and Space Administration

Ames Research Center. Moffett Field. Calif

THEORETICAL DETERMINATION OF THE FORM OF THE

HOLLOW PRODUCED IN THE SOLAR CORPUSCULAR

STREAM BY INTERACTION WITH THE MAGNETIC DIPOLE

FIELD OF THE EARTH

John R Spreiter end Benjamin R 8riggs Washington. GPO.

1961 29p 16refs

(NASATR R-120) GPO: $040

The interaction between a neutral stream of ionized solar

corpuscles and a three-dimensional magnetic dipole represent-

ing the geomagnetic field is investigated, It is assum_:d that

the stream is confined to the exterior and the magnetic field to

the interior of a hollow, the boundary of which is defined by a

thin current sheath, An approximate method of solution is

applied, and results are presented for the coordinates of the

trace of the boundary of the hollow in the meridian plane

containing the sun-earth line and the dipole axis for several

relative orientations Results are also presented for the trace

in the equatorial plane for the case in which the dipole axis is

normal to the sun-earth line The corresponding problem intwo
dimensions is also considered, and it is shown that the analo

gous approximate results are in good agreement with the

results indicated by an exact solution of the same basic equa-

tions. Author

N63-19605 National Aeronautics and Space Administration

Greenbelt. Md Goddard Space Flight Center

MASS SPECTROMETRIC INVESTIGATIONS OF TIlE

ATMOSPHERE BETWEEN 100 AND 227 KILOMETERS

ABOVE WALLOPS ISLAND. VIRGINIA

Edith Meadows-Reed and Charles R Smith Wa_" _gton

NASA Aug 1963 18p 23refs

(NASATN D-1851) OTS $050

The diffusive separation of argon and nitrogen was meas-

ured by means of a Bennett radiofrequency mass spectrometer

carried on an Aerobee-150A rocket. NASA 4 14. launched at

1141 EST. November 15. 1960 The primary purpose of the

spectrometer measurements was to obtain temperate-latitude

diffusive-separation data to compare with those measurements

obtained in the arctic (Fort Churchill. Canada) during the

International Geophysical Year. The results indicated that

diffusive separation occurred above about 111 kin, and that the

altitude profile of the A/N 2 ratio is somewhat similar to that

obtained during the two night flights in the arctic atmosphere

Author

N63-20603 National Aeronautics and Space Administration

Goddsrd Space Flight Center, Greenbelt, Md.
THE INFRARED HORIZON OF THE PLANET EARTH

R. A. Henel, W. R. Bandeen, and 8. J. Conrath Washington,

NASA, Sept. 1963 25p 18refs

(NASA TN D-1850) OTS: $0.75

Horizon sensors are essential elements in the orientation

systems of many space vehicles and satellites. The design

of horizon sensors, as well as an evaluation of their capabilities

and limitations, requires a knowledge of the spectral radiance

4O
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emittedbytheearth This report investigates the discontinuity

between the surface, the atmosphere, and outer space for

various latitudinal, seasonal, climatic, and meteorological

conditions Calculations are carried out for the following five

spectral intervals: the water vapor band from 6.33 to 685

microns, the ozone band from 8.9 to 10.1 microns, the atmos-

pheric window from 10 75 to 11 75 microns, the carbon dioxide

band from 14 to 16 microns, and finally the rotational water

vapor band from 21 to 125 microns. The superior properties

of the carbon dioxide band and the rotational water vapor

region for horizon-sensor purposes are shown. Author

N63-21271 National Aeronautics and Space Administration.

Ames Research Center. Moffett Field, Calif,

A MICROMETEOROID VELOCITY DETECTOR

Frank Neuman (Stanford U.) Washington, NASA. Sept. 1963

58 p 13 refs

(NASA TN D-1977) OTS: $150

A feasibility study for a particular type of particle velocity

detector is made The detector considered consists of two

light screens with known spacing A particle penetrating the

successive light screens scatters light which is detected by

means of photomultiplier tubes The time difference between

the photomultiptier tube outputs is a measure of the particle

velocity Author

N63-21272 Natmnal Aeronautics and Space Administration,

Washington. D C

IONOSPHERIC WINDS: MOTIONS INTO NIGHT AND

SPORADIC E CORRELATIONS

N W Rosenberg, H D Edwards, and J W Wright (Georgia

Inst of Tech) Sept 1963 19 p 10 refs Presented at the

COSPAR Meeting, Warsaw, June 1963

(NASA Grant NAG-304-63)

(NASA TN D-2114) OTS $050

The persistence of night winds and shears for more than 5

hours af.ter sunset at altitudes between 100 and 150 km was

evaluated Comparisons are made between the winds and

shears observed under night conditions with those for the pre-

ceding twd=ght period These data tend to verify the carrels-

alan between wind shear and sporadic E Author

N63-22602 National Aeronautics and Space Administration.

Washington. D C

THE DIFFERENTIATION OF RARE-EARTH ELEMENTS IN

THE MAGMATIC PROCESS IDIFFERENTSlATSlYA RED-

KOZEMEL'NYKH ELEMENTOV V MAGMATICHESKOM

PROTSESSE]

Yu A Balashov 1963 23 p 23 refs Transl into ENGLISH

from Khim Zemnoy Kory Tr. Geokhimicheskoy Konf. Posvy-

ashchennoyStoletiyu sodyna Rozhdeniya Akad V I Vernad-

skogo (Moscow). v I. 1962 p 352-365
(NASA TT F-179) $0.75

Results of studies made on the distribution of rare-earth

elements in the magmatic process, using a series of alkaline

intrusions in the Kola Peninsula. the ayenitic complex of

Kzyl-Ompul, and the Susamyr granito=d bathohth, are presented

The following areas of study are discussed (1) distribution of

rare-earth elements in alkahne rocks, alkahne intrusions of

agpa_t=c type, alkahne mtrusmns of mbask=tlc type, alkaline

mtrusmns of the intermediate type, and general distribution

patterns of rare-earth elements m alkahne rocks. (2) distribu-

tton of rare.earth elements In mtruswe complex of increased

alkahmty (3) d=stnbut_on of rare-earth elements m gramtoids

of geosynchnal type of differentiation and (4) two directions

in evolution of composition of rare-earth elements: principal

feature of their geochemzstry at magmat_c stage PV E

N63-2367S National Aeronautics and Space Administration

Goddard Space Flight Center, Greenbelt. Md.

THE NATIONAL AERONAUTICS AND SPACE ADMINISTRA-

TION TOPSIDE SOUNDER PROGRAM

L.J. Blumle. R J. Fitzenreiter. and J. E. Jackson Washington.

NASA. Nov. 1963 23 p refs

(NASA TN D-1913) OTS: $0.75

The Topside Sounder Program is reviewed with particular

emphasis upon the fixed-frequency topside sounder satellite.

A comparison of the design of the fixed-frequency topside

sounder with that of the Alouette (1962 /_e), the recent

Canadian swept-frequency topside sounder, reveals the com-

plementary 'features of their scientific objectives and the basic

differences in the technologies employed. Author

13 HEAT TRANSFER AND

THERMODYNAMICS

Includes ablation; cooling; heating; and other thermal ef-

fects. For aerothermodynamics see: 02 Aerodynamics of

Bodies, Combinations. and Internal Flow; and 03 Aerody-

namics of Wings. Rotors, and Control Surfaces. For com-

bustion see: 26 Propellants and Combustion. For related

information see: 1 1 Fluid Mechanics

N63-10173 Notional Aeronautics and Space Administration, Wash-

ington, D.C.

HEAT-TRANSFER CHARACTERISTICS OF SEVERAL RADIATOR

FINNED-TUBE CONFIGURATIONS

W. J. Minkowycz (Minnesota U.) and E. M. Sparrow Nov. 1962

47 p 6 refs

(NASATND-1435) OT5:$1.25

An analytical study was performed to provide information on the

heat loss to space from three radiator finned:tube configurations

in which there is radiant interaction between fins and tubes. Numer-

icol results for the heat-transfer characteristics of these configura-

tions were obtained under the condition that the surfaces ore block-

body radiators. A comparison showed the heat-loss results for the

various configurations to be of very similar magnitude for equal fin

weight. A method of analysis for the case of nonblack diffuse sur-
faces was also formulated. Author

N63-10175 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

ON THE EFFECT OF HEAT ADDITION IN THE EMPIRICAL

CORRELATION OF VOID FRACTIONS FOR STEAM-WATER

FLOW

Uwe H. van Otohn and Richard P. Polcyn Washington, NASA, Nov.

1962 38p 13ref_

(NASA TN D-1440) OTS: $1.00

An empirical equation is presented that closely approximates

experlmentally measured void fractions in steam-water flow obtained

with heat addition to the fluid in terms of the steam quality, the ratio

of the density of the fluid phases, a heat.addition parameter, and a

fluid.property parameter, Author

N63.10207 National Aeronautics and Space Administration.

Ames Research Center, Mallets Field, Calif.

HELIUM FILM COOLING ON A HEMISPHER! AT A MACH

NUMBER OF 10

Robert E. Dannenberg Washington, NASA, Nov. 1962 27 p

13 raft

(NASA TN D-1550) OTS: $0.75

A shock-tunnel investigation has been made of the heat-

transfer rate to a hemisphere at a tta9nation temperature of

8,700' R. Models tested were equipped for tangential injection of
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o heliumfilmcoolantinthestagnationregion.Thermocouple
measurementsweremadeofthereductionin local heat transfer for

various coolant flow rates and two injection arrangements. The

range of the ratio of velocities at the helium-air interface at

injection was from 1.2 to 6. Author

N63-10534 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

HEAT TRANSFER AND PRESSURE DISTRIBUTIONS ON A HEMI-

SPHERE-CYLINDER AND A BLUFF-AFTERBODY MODEL IN METH-

ANE-AIR COMBUSTION PRODUCTS AND IN AIR

Irving Weinstem Wasnington, NASA, Dec. 1962 32 p
7 refs

(NASA TN D-1503) OTS: $1.00

Heat-transfer and pressure-distribution data were obtained

for hemlsphere-cylinders and biuff-afterbody models. The tests
were conducted in the test medium of methane-alr combustion

products and in air alone at Math numbers from 6 to 9.
The results show that the data obtained in the combustion

products are in reasonably good agreement with the data obtained

in air alone, and can be predicted satisfactorily with existing
theories. Author

N63-10733 National Aeronautics and Space Administration. Lewis

Resenrch Center, Cleveland, Ohio

HEAT TRANSFER TO A SPHERE WITH A RETROROCKET EX-

HAUSTING INTO A FREE STREAM; MACH 2.0 AND 0.8

Robert A. Wasko Washington, NASA, Nov. 1962 20 p 3 refs

(NASA TN-D-1535) OTS: $0.50

A sphere with a flush-mounted lax - JP-4 retrorocket was tested

in the Lewis 8- by 6-foot tunnel at freestream Mach numbers of 2.0

and 0.8 for a range of angle of at'tack, combustion-chamber pressure,

and oxidant-fuel ratio. Effects of test variables on the spherical

surface heat flux, heat-transfer coefficients, recovery temperatures,

and static pressures are presented. Author

N63-10798 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

A FREE-FLIGHT INVESTIGATION OF ABLATION OF A BLUNT

BODY TO A MACH NUMBER OF 13.1

Clyde W. Winters, William G. Witte, Bernard Rashis, and Russell N.

Hopko Washington, NASA, Dec. 1962 23 p 11 refs

(NASA-TN-D-1500) OTS: $0.75

A five-stage rocket-propelled research-vehicle system was flown

to a maximum Math number of 13.1 at an altitude of approximately

78,000 feet to determine ablation characteristics of Teflon in free

flight. Continuous in-flight measurements were made using sensors

developed by the National Aeronautics and Space Administration.

The sensors were located on the blunted face of a nose cone con-

structed from Teflon, with one at the stagnation point and two others

at a surface distance of 0.62 radius on opposite sides of the stagna-

tion point. The ablated-length measurements were.in close agreement

with analytical predictions. The analytical predictions, upon inclu-

sion of the pertinent material property values, should be applicable
to other materials as well as Teflon. Author

N63-10991 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

HEAT-TRANSFER AND PRESSURE MEASUREMENTS ON A FLAT-

PLATE SURFACE AND HEAT-TRANSFER MEASUREMENTS ON

ATTACHED PROTUBERANCES IN A SUPERSONIC TURBULENT

BOUNDARY LAYER AT MACH NUMBERS OF 2.65, 3.51, and

4.44

Paige B. Burbank, Robert A. Newlander, and Ida K. Collins Wash-

ington, NASA, Dec. 1962 424 p 15 refs

(NASA TN D-1372) OTS: $6.00

The influence of surface projections, both totally and partially

immersed in a turbulent boundary layer, on the distribution of heat-

transfer coefficients has been determined on 20 configurations. Sur-

face projections cause separations of the local flow; the extent of

these separations both upstream and downstream and the magnitude

of the resultant interference heat-transfer coefficients are dependent

upon the size and cross-sectional shape of the projection, Moth

number, Reynolds number, and boundary-layer thickness. The config-

urations of this investigation include both three-dimensional simple

shapes and hardware-type configurations tested on a flat plate with a

turbulent-boundary-layer-thickness va rlation of approximately 10 to 1.

The extent of the interference region can be defined by static-pres-

sure measurements, oil-flow technique, or by heat-transfer meas-

urements. Author

N63-11742 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

NITROGEN AND OXYGEN ATOM RECOMBINATION AT OXIDE

SURFACES AND EFFECT OF TESLA DISCHARGE ON RECOM-

BINATION HEAT TRANSFER

George M. Prok Washington, NASA, Jan. 1963 19 p 27 refs

(NASA TN D-1567) OTS: $0.50

Recombination coefficients for nitrogen and oxygen atoms on

metallic oxides of'calcium, copper, chromium, germanium, iron, and

zinc were determined over a small temperature range. Also, the effect

caused by a Tesla discharge on the recombination heat transfer of

nitrogen and oxygen atoms at surfaces of copper, copper oxide,

iron, iron oxide, calcium oxide, and zinc oxide was observed, The

recombination coefficient results show that the recombination effi-

ciency of a surface can increase, decrease, or remain constant with

increasing temperature, depending on the surface and the recom-

bining atoms. The Tesla discharge always caused a decrease in

the recombination heat transfer of oxygen atoms; the average

decrease was about 12 percent. For nitrogen atoms, the Tesla dis-

charge caused a maximum increase in the recombination heat transfer

of 6.4 percent at a zinc oxide surface and a maximum decrease of

43.7 percent at a copper oxide surface. Author

N63-12597 Nationat Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

EFFECT OF LARGE-AMPLITUDE OSCILLATIONS ON HEAT TRANS-

FER

Charles E. Feiler and Ernest B. Yeager Washington, GPO, 1962

26 p 26 refs

(NASA TR R-142) GPO: $0.40

The heat transfer from a heated flat plate to an airstreonl ..oving

large-amplitude flow oscillations was studied. The oscillation fre-

quency was varied from 34 cps to 680 cps. The root-mean-square

oscillation amplitude was as much as 65 percent of the mean flow

rate. In the presence of oscillations, the heat-transfer coefficient was

increased by as much as 65 percent when compared with the coeffi-

cient at the same mean flow rate in the absence of oscillations. High-

speed schlieren movies of the thermal boundary layer revealed that

flow reversal occurred near the plate surface at each frequency dur-

ing a portion of the period of oscillation. The mean flow velocity

ranged from about 30 to 100 feet per second. Author

N63-13950 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

EXPERIMENTAL PRESSURES AND TURBULENT HEAT-TRANSFER

COEFFICIENTS ASSOCIATED WITH SiNUSOIDAL PROTUBER-

ANCES ON A FLAT PLATE AT A MACH NUMBER OF 3

Charles P. Shore, Sidney C. Dixon, and George E. Griffith Wash-

ington, NASA, Mar. 1963 29 p 7 refs

(NASA TN D-1626) OTS: $0.75

An exploratory investigation was made to determine the local

effects on aerodynamic heating produced by three-dimensional

sinusoidal-type skin buckles of various depths. Tests were mode at

a Math number of 3.0, a stagnation pressure of 200 pounds per

square inch absolute, a stagnation temperature of 500 ° F, and a

free-stream Reynolds number per foot of approximately 14 x 106 .

Temperatures were obtained from one set of test specimens, pressures
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from another. The test results, presented in terms of Stanton numbers

and pressure coefficients, show that marked increases or decreases

in aerodynamic heating and pressure can result from changes in

contour produced by skin buckles. Author

N63-13965 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

SUBCOOLED BOILING HEAT TRANSFER UNDER FORCED CON-

VECTION IN A HEATED TUBE

S. Stephen Papell Washington, NASA, Mar. 1963 23 p 14 refs

(NASA-TN D-1583) OTS: $0.75

Single- and two-phase heat-transfer data were obtained by

using distilled water flowing through an Inconel X resistance-heated

tube. The n_nboiling data were correlated with a Colburn-type equa-

tion that was modified to include the boiling phenomena by means of

three significant parameters obtained by dimensional analysis from

basic considerations. Comparable heat-transfer data from reference
sources, covering a broad range of conditions, were used in the

development of the correlation. The reference data and the limited

data obtained from the experimental program extended the general-

it_ of the correlation to cover a range of pressure from 16 to 2000

pounds per square inch, heat flux from 0.026 to 56.0 Btu per square

inch per second, fluid velocity from 1.33 to 204 feet per second, and

subcooling from 6 *_tc 336 _ F. Liquid-ammonia data were included to

demonstrate the applicability of the correlation to fluids other than

water. Comparisons were made between wall temperatures at the

incipience of boiling as predicted by an analytically derived equation

and the experimental data. Author

N63-15051 Nat=anal Aeronaut0cs and Space Administration

Langley Research Center Langley Stauon. Va

AN EXPERIMENTAL STUDY OF THE BEHAVIOR OF

SPHERES ABLATING UNDER CONSTANT AERODYNAMIC

CONDITIONS

Robert R Howell Washington. NASA. Apr 1963 16 p 4 refs
(NASATND-1635) OTS $050

Five spheres constructed of ablative material, with diameters

of 0 6 inch to 2 0 _nches. were sublected to aerodynamic heating

to determ,ne the physical behav,or of such bodies as they are

reduced toward zero volume by the ablation process Three of the

bodies were tested =n hypersomc flow. one was tested in supersomc

flow. and one was tested in subsomc flow The stagnation-point

heating rate for the tests varied between 52 and 565 Btu/(sq ft)

(sec) The Reynolds number based on model diameter varied
between 1 0x 104 and 96 x 104 Resultsnndicate that the reces-

sion rate of the stagnation point is essentially constant over the

life span of such bod_es, regardless of the magnitude and character

of the convective heating _mposed There was an apparent tendency

for the average radius of the ablating face to increase shghtly with

time at superso_0c and hypersonic speeds and to decrease with

time at the subsomc speed In the supersomc tests, no noticeable
loss of material occurred over the downstream surface of the bodies

In the subsontc test. however, loss on the downstream surface

equaled that over the forward surface A discussion of the measured

recess=on rate of the stagnation point is presented Author

N63-15303 National Aeronautics and Space Administration

Langley Research Center. Langley Statuon. Va

AN EXPERIMENTAL INVESTIGATION OF SEVERAL ABLA-

TION MATERIALS IN AN ELECTRIC-ARC-HEATED AIR JET

AndrewJ Chapman Washington. NASA. Apr 1963 39 p 13 refs
(NASA TN D.1520) OTS $1 00

An Dnvestagat_on to determine the abdlty of several ablabon

matenals to reduce surface heat transfer ,n an electrbc-arc-heatad

atrstream has shown that ammomum chloride has a higher heat of

ablabon, and thus greater abd_ty to reduce surface heat transfer, at

stagnation enthalpy poteflbal below 8.500 Btu/Ib than Teflon

nylon. Avcoat 19. or GE-124 The trend of results md_cates that.

for stagnatton enthalpy potential above 6500 8tu/Ib. nylon would

have a higher heat of ablation than amman,urn chloride because of

an increased transpiration effect Results obtained for a wide range

of test stream conditions with subsonic and supersonic flow from

the present investigation and several references indicate that the

heat of ablation is primarily sensitive to stagnation enthalpy

potential. Author

N63-15471 National Aeronautics and Space Administration

Lewis Research Center. Cleveland. Ohio

A STUDY OF THE EFFECT OF MULTI-G ACCELERATIONS

ON NUCLEATE-BOILING EBULLITION

Robert W. Graham and Robert C Hendricks Washington. NASA.

May 1963 31 p 10refs

(NASATN D-1196) OTS: $075

The effects of multi-g accelerations directed toward a heater

surface for near-saturated and subcooled nucleate pool boding were

studied in a centrifuge High speed motion pictures and heat-

transfer data were obtained in the test program Subcooling effects

were observed to be more s,gnificant than the acceleration effects

Acceleration did not appreciably influence the overall heat transfer

when the nucleate boihng was characterized by vapor columns or

bubble conglomerates Acceleration did. however, influence the

heat transfer in the wcinity of a site for discrete bubbles near the

thermal threshold of nucleate boding For this case. max=mum bub-

ble size. growth rate. frequer, cy. and site achvation were influenced

by the acceleration magnitude Author

N63-15507 Nat*anal Aeronautics and Space Admmlstrat0on

Langley Research Center. Langley Station. Va

PRESSURE AND HEAT-TRANSFER MEASUREMENTS ON

THE FLAT FACE OF A BLUNTED 10 ° HALF-CONE BODY

(SEMIDISK) AT AMACH NUMBER OF 6.15

P Calvin Stamback Wash,ngton. NASA. May 1963 22 p 10 refs
(NASATN D-1628) OTS $075

An experimental Investlgatton was conducted to evaluate the

flow characteristics of the front face of a 10 half cone blunted

approx,mately 85 percent with respect to the baserad=us The front

face was flat and mchned at an angle of 60 wLth respect to the

ong,nal axis of the cone The instrumented portion of the model

was essentially a semldlsk Tests were conducted at a nominal

Mach number of 6 15 and a nominal stagnation temperature of

450 F for an angle-of-attack range of O' to 60 _ The test-sectlon

Reynolds number was varied from 067 X 10 o to 525 X 10 e per

foot for the heat-transfer tests and was 692 X 106 per foot for

the pressure tests The results indicated that the pressure and

heat-transfer characteristics of the front face. at all angles-of-

attack, were qualitatively similar to those of a disk normal to the

free-stream velocity The stagnat0on-pomt Iocatton was found to

vary approximately hnearly with angle-of-attack in the range invest=-
gated The average heat-transfer coefficient over the face was

essentially constant for the angle-of-attack range of this mvestnga-

t_on. and approximately equal to the average coeffic0ent of a disk

situated normal to the free-stream velocity Author

N63-16688 Nat,onal Aeronautms and Space Admm,strabon
Lew,s Research Center. Cleveland. Ohio

EXPERIMENTAL INVESTIGATION OF ROCKET-ENGINE

ABLATIVE-MATERIAL PERFORMANCE AFTER POSTRUN

COOLING AT ALTITUDE PRESSURES

R James Rollbuhler Washington. NASA. June 1963 29 p 6 refs
(NASATN D-1726) OTS: $075

A rocket-engine nozzle made of ablative mater_al was tested

as part of a hydrogen-oxygen rocket engine, which fired repeatedly

=na vacuum environment After each run. the nozzle cooled at low

pressure Its ablative behawor m subsequent runs dad not differ

appreciably from that of an 0dent=cal ablative nozzle tested under

s0mtlar cond_tnons, but cooled at 1 -atmosphere pressure Author
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NB3-17514 National Aeronautics and Space Administration,

Lewis Research Center, Cleveland. Ohio

ON THE EMPIRICAL CORRELATION OF CRITICAL BOILING

HEAT FLUX FOR CHANNELS OF VARIOUS CROSS SEC-

TIONS AND ORIENTATION

UweH.vonGlahn Washington. NASA. June 1963 22 p 9 refs

(NASATN D-1656) OTS: $0.75

A correlation study is made of some of the experimental

maximum heat-flux data (burnout condition) with net vapor

generation, The data studied were obtained with water flow

through circular tubes, rectangular channels, and annular tubes,

Vertically upward, horizontal, and 45 ° inclined flow directions

are considered. All channels were uniformly heated in the

direction of flow, Correlation is achieved through modification

of an existing empirical relation by the use of an additional

channel-shape factor. The empirical relation itself consists of

an enthalpy ratio and a function consisting of several dimen-

sionless groups containing variables that include mass velocity,

channel geometry, and fluid-property terms. All fluid-property

terms are evaluated at the fluid saturation temperature asso-

ciated with the burnout condition. Author

NS3-18137 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Ve

LOCAL HEAT TRANSFER AND RECOVERY TEMPERATURES

ON A YAWED CYLINDER AT A MACH NUMBER OF 4.15

AND HIGH REYNOLDS NUMBERS

ivan E Beckwith and James J Gallagher Washington. GPO.

1961 26p 26refs
(NASATR R-104; supersedes NASA MEMO 2-27-59L)

GPO: $0,40

Local heat transfer, equilibrium temperatures, and walt

static pressures have been measured on a circular cylinder at

yaw angles of 0 °. 10 ° . 20 ° . 40 ° . and 60 °. The Reynolds-

number range of the tests was from iX106 to4X106 based

on cylinder diameter. Increasing the yaw angle from 0 ° to 40 °

increased the stagnation-line heat-transfer coefficients by

100 to 180 percent A further increase in yaw angle to 60 °

caused a 40-percent decrease in stagnation-line heat-transfer

coefficients At zero yaw angle, the boundary layer over the

entire front half of the cylinder was laminar, but at yaw angles

of 40 ° and 60 ° it was evidently completely turbulent, including

the stagnation line. as determined by comparison of local heat-

transfer coefficients with theoretical predictions At all yaw

angles, the peak heat-transfer coefficient occurred at the stag-

nation line end the chordwise distribution of heat-transfer

coefficient decreased monotonically from this peak, The theo-

retical heat-transfer distributions for both laminar and turbulent

boundary layers are calculated directly from simple quadrature

formulas derived in the present report, Author

N63-18162 National Aeronautics and Space Administration.

Ames Research Center. Moffett Field. Calif.

MEASUREMENT OF THE HEAT TRANSFER TO BODIES OF

REVOLUTION IN FREE FLIGHT BY USE OF A CATCHER

CALORIMETER

Gary T Chapman and Charles T. Jackson. Jr. Washington.

NASA. July 1963 39p 8refs

(NASA TN D-1890) OTS: S1,00

A new experimental technique has been used to study

the total heat transfer to a hemisphere and a blunted cone.

Aluminum models were gun.launched at speeds up to 11,000

fp$, allowed to decelerate aerodynamically to a few hundred

feet per second, and caught, and the total aerodynamic hoot

input was measured in the recovered models with I calorimeter,

These measurements showed that for the trajectories flown.

that portion of the initial kinetic energy which goes into heating

the body was larger for the configuration with the smaller

drag The data were further analyzed on the basis of the

trajectories traversed, yielding heat-transfer rates as o function

of velocity. These rates for the various configurations were

compared with one another and again _howed that the con-

figuration with the higher drag had the lower heating rates,

Further. the experimental heating rates for the hemisphere

agreed well with the theoretical convective heating of the front

face, Author

N63-18470 National Aeronautics and Space Administration

Ames Research Center. Moffett Field, Calif,

HEAT TRANSFER TO BLUNT CONICAL BODIES HAVING

CAVITIES TO PROMOTE SEPARATION

FrankJ Centoianzi Washington. NASA. July 1963 20p 5 refs

(NASATN D-1975) OTS: $0,50

A wind-tunnel investigation of the heat transfer to comcal

configurations with cavitiec to promote boundary-layer separa-
tion was conducted at Mach numbers ranging frorn 398 to 579.

and Reynolds numbers of 012 to 019 million based on model

diameter, Both sharp andblunt cones were tested, The results

show that the presence of a cavity changes the distribution of

heat transfer considerably, From the standpoint of total heat

transfer there is an adverse effect of separating the boundary

layer because heat transfer in the reattachment region is high

and affects a considerable fraction of the total surface area

Wall cooling had a strong influence on the flow over some of the

models with cavities On some models, extreme wall cooling

caused the transition point to move upstream In one case,

extreme wall cooling caused completely attached flow over a

model which had a separated laminar boundary layer under

adiabatic conditions Under certain test conditions, the flow

over a model with a cavity was found to pulsate With pulsat-

ing flow. the distribution of heat transfer is s_milar to that
observed for steady separated flow Author

N63-18894 National Aeronautics and Space Administration

Lew_s Research Center. Cleveland Ohio

COMPARISON OF EXPERIMENTAL TO PREDICTED HEAT

TRANSFER ON A BELL-SHAPED NOZZLE WITH UPSTREAM

FLOW DISTURBANCES

Anthony Fortml and Robert C Ehlers Washington NASA

Aug 1963 37p 10refs

(NASA TN D-1743) OTS $1 00

An experlmental investlgarlon has been (:onducted to

determine and compare the effects of upstream flow {11stl_rt)

ances on the heat transfer hlr'n coefflc_ent m a Rao t_;_! _zzle

wlth mr at 300 pounds per square inch absolute afh_ ]oL)L) R

These dlsturbances caused a large change m the film (:oefflc;lent

and created difficulties for heat transfer predl(:tions Two

approaches are used for comparison a boundary _ayer model
and a ausselt-number correlation method Author

N63-19651 National Aeronautics and Space Administration

Cleveland Ohio Lew_s Research Center

A COMPARATIVE ANALYSIS OF CONVECTIVE HEAT

TRANSFER IN A NUCLEAR ROCKET NOZZLE

Harvey E Neumann and Paula J Bettmger Washington

NASA. Aug 1963 28p 17refs

(NASA TN D-1742) OTS $0 75

A detaded analysis of the gas-side heat-transfer coeffi-

cient associated with a nuclear rocket nozzle ts presented The

purpose of th_s study was to compare the predicted heat-flux

d_stnbutlons obtained from conventional turbulent flow correla-

tDons wgth those obtained from boundary-layer theory The

effects of initial boundary-layer thickness, radial gradients of

free-stream velocity, wall-temperature d_str_but0on, and nozzle

geometry on predicted heat flux are considered The results

show that the heat-flux pr, edlct_ons from a Nusselt number

correlation that comprehends radial gradients of free-stream

velocity are m fair agreement with predictions from boundary-

layer theory except in regions of the convergent section The

predicted heat-flux d_stribut_on in the convergent section is

found to be sensitive to the initial boundary-layer development
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At the throat and m the divergent section, the heat flux is

found to be relatively _ndependent of initial boundary-layer

thickness The nozzle geometry and distribution of mass flow

pe_ unbl area strongly affected the heat flux distribution D_f-

fttr(tl_:_ s _n predicted heat flux of the order of 100 percent may

tie _!_l, ountere(1 in the d_vergent section when radial gradients

t)t illa%s flow per unit area are ignored and one-dlmenslonaJ

flow L_ assumed Author

N63-19865 National Aeronautics and Space Administration.

Washington. D C

EFFECT OF THE RADIANT HEAT COMPONENT ON HEAT

TRANSFER IN VACUUM SUBLIMATION JVLIYANIYE LUCHI-

STOY SOSTAVLYAYUSHCHEY NA KHARAKTER TEPLOOB-

MENAPRI SUBLIMATSIIVVAKUUMEI

P A Novikov Aug 1963 11 p 3 refs Transl from Inzhenerno-

Fiz Zhur (Minsk). v 5. no 12. 1962 p 80-83

(NASA TT F-178) OTS: $060

The oblect of this paper is to determine the effect of the

radiant component of the total heat balance on the nature of

the heat and mass transfer for a constant temperature of the

vacuum chamber walls and variable pressure of the ambient

medium The experiments on the subhmation of a naphthalene

sphere at different pressures of the ambient medium show that

the specific radiant heat flux increases f:,lonotonically with

decrease in the total pressure, whereas th_ total heat flux varies

with the pressure in accordance with a more complicated law

As for the contribution of the radiant component to the total

heat transfer, it assumes different values as the pressure varies.

N63-20324 National Aeronautics and Space Administration.

Washington. DC

HEAT TRANSFER WITH LAMINAR FLOW IN CONCENTRIC

ANNULI WITH CONSTANT AND VARIABLE WALL TEM-

PERATURE AND HEAT FLUX

R E Lundberg. W C. Reynolds. and W. M. Kays (Stanford U.)

Aug. 1963 212p 27 refs

(NASA Grant NsG-52-60)

(NASA TN D-1972) OTS: $3.50

Consideration is given to the general problem of heat

transfer in a concentric annulus with hydrodynamically fully-

established laminar flow The differential equation for the

temperature field is solved for special or fundamental boundary

conditions, under the assumptions that the fluid in the annulus

is incompressible, has constant propert*es, and that internal

viscous generation =s negligible An apparatus for the exper-

imental study of heat transfer to air with constant heat flux at

either or both of the boundary walls is described A com-

parison of the experimentally determined values with those

predicted by the theory is presented and exhibits good agree-

ment Author

N63-20608 National Aeronautics and Space Administration

Ames Research Center, Moffett Field, Calif

THERMAL RADIATION FROM ABLATION PRODUCTS IN-

JECTED INTO A HYPERSONIC SHOCK LAYER

Roger A Craig and Wdliam C Davey Washington, NASA

Sept 1963 34p 17 refs

(NASA TN-D-1978) OTS: $1 00

Small blunt-nosed plastic projectiles were launched at high

velocities in air past photoelectric devices which recorded the

resulting radiation Part of this radiation was found to be due

toablatton products injected into the boundary layer A simple

mathematical model was developed to describe the boundary-

layer injection-diffusion process, and equations were derived for

the surface heating from th_s source for vehicles of spherical

geometry The test results were used to evaluate empirical

constants in the equations for three ablation materials: a

polycarbonate resin, a char-forming plastic: and e high-density

polyethylen,J Author
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NS3-22111 National Aeronautics and Spaqe Administration.
Lewis Research Center, Cleveland. Ohio

EFFECT OF VARIABLE THERMAL PROPERTIES ON ONE-

DIMENSIONAL HEAT TRANSFER IN RADIATING FINS

Norbert O. Stockman and John L Kramer Washington, NASA.

Oct. 1963 45 p 5 refs

(NASA TN D-1878) OTS: $1.25

An equation is derived for the temperature distribution in a

rectangular fin of infinite width, and of finite length and thick-

ness. that assumes one-dimensional conduction along the

finite length and radiation from both sides to an equivalent

sink temperature, with material emissivity and conductivity

given as functions of temperature. Results in the form of a

radiating effectiveness and temperature distribution are pre-

sented for several materials and surface coatings with linearly

varying conductivity and emissivity The percent error in radiat-

ing effectiveness as a result of assuming constant properties is

also given for these cases. A correlation is obtained that per-

mits simple calculation of the heat rejected by a fin of variable

conductivity and variable emissivity from the readily available

data for a fin with constant properties. Author

N63-22712 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

SPECTROMETRIC MEASUREMENTS OF GAS TEMPERA-

TURES IN ARC-HEATED JETS AND TUNNELS

Dawd H Greenshlelds Washington. NASA. Oct 1963 23 p
13 refs

(NASA TN D-1960) OTS: $075

The selection of spectrometric techniques for the measure-

ment of stream temperatures in arc-heated facdities is discussed

with respect to the properties of the gas stream Representa-

tive temperature measurements are presented which demon-

strate the effects of optical thickness, stream composition, and

temperature gradients on spectrometric measurements In

addition, the results of these spectrometric measurements are

compared with nonspectrometrically-determined temperatures

Author

N63-22862 National Aeronautics and Space Administration

Lewis Research Center. Cleveland. Ohio

ESTIMATED VISCOSITIES AND THERMAL CONDUCTIVl-

TIES OF GASES AT HIGH TEMPERATURES

Roger A Svehla Washington. Govt Print Off. 1962 121 p
145 refs

(NASA TR-R-132) GPO $1 O0

Viscosities and thermal conducttVltles, suitable for heat-

transfer calculations, were estimated for about 200 gases in

the ground state from 100 ° to 5000 ° K and 1-atmpressure Free

radicals were included but excited states and ions were not

Calculations for the transport coefficients were based upon the

Lennard-Jones (12-6) potential for all gases Force constants

were used to calculate both the wscosltles and thermal con-

ductlv_t_es tabulated in th_s report If the same set of force

constants _s used for both viscosity and thermal conductivity,

there is a large degree of cancellation of error when these prop-

ert_es are used in heat-transfer equations such as the Dittus-

Boelter equation It is. therefore, concluded that the properties

tabulated in thps report are suitable for heat-transfer calcula-

tions of gaseous systems Author

N63-23715 National Aeronautics and Space Administration

Lew_s Research Center. Cleveland. Ohio

THERMODYNAMIC PROPERTIES TO 60000 K FOR 210 SUB.

STANCES INVOLVING THE FIRST 18 ELEMENTS

Bonnie J Mc Bride. Sheldon He=reel, Janet G Ehlers. and

Sanford Gordon Washington. NASA, 1963 332 p refs

(NASA SP-3001) OTS $500
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Consistent tables of thermodynamic properties at tempera-

tures from 0 ° to 6000 °K were compiled for 210 gaseous and

condensed species involving the elements with atomic num-

bers of 1 to 18. The tables give the following thermodynamic

functionsforthe standard state: heat capacity at constant pres-

sure. sensible enthalpy, entropy, sensible free energy, and the

sum of sensible enthalpy and chemical energy at 0 ° K, as well

as values of the enthalpy changes and the logarithms of the

equilibrium constants, Author

14 HUMAN BEHAVIOR
Includes crew training and evaluation; piloting; and psy-

chological factors. For simulators see: 10 Facilities, Re-

search and Support. For related information see: 16 Life

Sciences.

N63-I0181 National Aeronautics and Space Administration.

Ames Research Center, Moffett Field, Calif.

A STUDY OF A PILOT'S ABILITY TO CONTROL DURING

SIMULATED STABILITY AUGMENTATION SYSTEM FAILURES

Melvin Sadoff Washington, NASA, Nov. 1962 36 p 11 refs

(NASA TN D-1552) OTS: $1.00

A comparison of fixed- and moving-cab centrifuge results sug-

gests that moving-cockpit flight simulators should be used for a real-

istic evaluation of the transient effects of stability augmenter failures

since simulator motions generally interfered with the ability of the

pilots to adapt to the failures. The pilot was engaged in a simple

tracking task when the failures occurred. Simple pilot models are

used in the analysis and prediction of the transient effects of failures.
Author

N63-10626 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

A STUDY OF HUMAN PILOTS' ABILITY TO DETECT ANGULAR

MOTION WITH APPLICATION TO CONTROL OF SPACE RENDEZ-

VOUS

Roy F. Brissenden Washington, NASA, Dec. 1962 17 p 7 refs

(NASA-TN-D-1498) OTS: $0.50

Tests were made of light objects moving on a low-intensity star

background. Six subjects with normal vision participated in the tests

conducted inside an inflatable 53-f_ot darkened radome. Various

initial reference separations and rates of object motion that would

be anticipated in space rendezvous were utilized. Author

N63-12703 National Aeronautics and Space Administration. Long-

ley Research Center, Langley Station, Va.

INVESTIGATION OF THE VISUAL BOUNDARY FOR IMMEDIATE

PERCEPTION OF VERTICAL RATE OF DESCENT

Undsay J. Lino and Arthur Assadourian Washington, NASA, Feb.

1963 25p lref

(NASA TN D-1591) OTS= $0.75

Simple optical projection equipment was used to determine the

threshold of visual ability to detect quickly rates of change of visual

angle. A brief analytical treatment shows the relationship of visual

angular rate to closure speed or rate of vertical descent. Application

af the data was made to the ranges of speed and distance that could,

for example, be encountered under emergency conditions in a vertical

landing from a straight-in lunar approach. The results indicate that o

pilot has adequate visual ability to control a landing, even in this

case at extreme closure velocity, if a reasonable braking thrust is

available. Author

N63-13790 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

PILOT-CONTROLLED SIMULATION OF RENDEZVOUS BETWEEN

A SPACECRAFT AND A COMMANDED MODULE HAVING LOW

THRUST

Gary P. Beasley Washington, NASA, Mar. 1963 17 p 4 refs

(NASA TN D-1613) OTS: $0.50

A pilot's ability to control remotely the terminal phase at rendez-

vous between his orbiting spacecraft and an approaching cam-

manded module which hod relatively low thrust was studied by using

a six-degree-of-freedom simulation. In this study, fixed-thrust engines

were used and operated in an on-off manner. The thrust levels were

adjusted to provide the commanded module with initial acceleration

capabilities of 0.02g and 0.03g. For the initial rendezvous conditions

assumed, these thrust accelerations were less than three times the sum

of the apparent gravity differences between the vehicles and the

maximum difference in centrifugal force. Results of this simulation

study indicate that a human pilot, given visual information, range,

and range rate, can control o low-thrust vehicle to effect terminal

rendezvous under a variety of initial conditions. Author

N63-15241 National Aeronautics and Space Admin*stratlon

Langley Research Center. Langley Station. Va

A SIMPLIFIED METHOD FOR MEASURING HUMAN TRANS-

FER FUNCTIONS

JamesJ Adams Apr 1963 37 p tOrets
(NASATND-1782) OTS: $1.00

An investigation has been made with a nonmovlng simulator

to determine the effectiveness of a simplified method of measunng

human transfer functions The method IS based on an adaptive

autopilot scheme. In this method an analog pilot, which contains

three variable gains, is automatically adiusted to match the human

pilot. The gains are adiusted so as to minimize the root-mean-

square difference between the analog pilot and the human pilot

The dynamics that the pilot controlled were varied The tests

demonstrated that stable determination of the transfer function

gains could be achieved Tests in which the adiustable analog pilot

was required to match a fixed-gain analog pilot resulted in accurate

determination of the gains. Tests made with human sublects

resulted in gains which are in general agreement with previous

studies, in that the lead of the pilot is increased as the lag of the

controlled dynamics is increased Author

N63-15776 National Aeronautics and Space Admln_s[_atlon

Washington. D C

EVALUATION OF A TECHNIQUE FOR DETERMINING TIME-

INVARIANT AND TIME-VARIANT DYNAMIC CHARACTER

ISTICS OF HUMAN PILOTS

Jerome I Elkmd. Edward A Start. Dawd M Green and D Luc,lle

Darley (Bolt. Beranekand Newman. lnc) May 1963 86 p 38 refs

(NASA Contract NASw- 185)

(NASA-TN-D-1897) OTS: $2.25

A technique for determining the time-varying dynamic re-

sponse characteristics of human pdots in tracking tasks _s pre-

sented The technique is based on a model adjustment or

mimicking procedure in which a model composed of filters whose

impulse responses are orthogonahzed exponenhal functions _s

used The filters are connected m parallel and their outputs are

weighted and added together The weights are determ,ned so that

the mean-square difference between the output of the model and

the output of the pilot is minimum T_me-varymg charactenshcs

are measured by determining successively the model weights from

short samples of the input and output signals of the human oper

ator. The measurement technique has been ,mplemented on a

high-speed digital computer= Results obtained by applying the

technique to measurement of a vanety of d_gltal filters, analog

filters, and human-operator dynamic response charactenst=cs are

presented It is shown that a model composed of five properly

chosen filters can approximate a large variety of systems w_th an

error of about one percent or less Author
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N63-18666NationalAeronauticsandSpaceAdministration.
LangleyResearchCenter.LangleyStation.Va.
ROUGH-AIREFFECTONCREW PERFORMANCE DURING A

SIMULATED LOW-ALTITUDE HIGH-SPEED SURVEILLANCE

MISSION

George J,.Hurt. Jr,. Washington. NASA. Aug, 1963 23 p 4 refa

(NASATN D-1924) OTS: $0.75

The NASA normal acceleration end pitch simulator, in

conjunction with an analog computer, was used to simulate s

vehicle flying through rough air at high subsonic Mach numbers.

Vehicle response levels which were in excess of the accepted

human comfort level were imposed on the test subjects. At the

maximum levels investigated, it was found that the observer

would be disrupted but not stopped in the performance of the

assigned tasks Author

N63-19176 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va
EFFECTS OF DISPLAY NOISE ON PILOT CONTROL OF THE

TERMINAL PHASE OF SPACE RENDEZVOUS

Jack E Penmngton Washington. NASA. Aug 1963 17 p

4 refs

tNASA TN D-1619) OTS $0 50

The series of tests described in the present paper was

made to determine the pilot's ability to complete the rendez-

vous maneuver in the presence of display noise The output

of a random-noise generator was inserted into the snstrument

display to Introduce an error signal slmdar to that which could

De expected from a radar system Runs were made first w_th

perfect instruments and then with the no_se error introduced

into the data d=splays Results show an increase in fuel con-

sumptton and time needed to complete the mission, and a

decrease in pilot assurance, with the noise error in the instru-

ment Pilot proficiency increased with an increase in the ac-

curacy of the d_splay instruments and decreased with an

Increase in the amplitude of the error s=gnal Author

N63-22136 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

MEASURED VARIATION IN THE TRANSFER FUNCTION OF

A HUMAN PILOT IN SINGLE-AXIS TASKS

James J Adams and Hugh P Bergeron Washington. NASA.

Oct 1963 58 p

(NASA TN D-1952) OTS $1 50

Measurements of the variations in the transfer function of

a human pilot, relating visual stimuli to stick controller output.

_n a single-degree-of freedom fixed-base s_mulator have been

made by using an automatic model match=ng technique Varia-

tions _n subjects, controlled dynamics (from s=mple amplifiers

to a double integrat,on), d,splay sensJtwity, control sensltw*ty.

and type of task (from compensatory tracking to pursuit track-

_ng) were _ncluded _n the tests The results show that the pilot

changes his transfer function whenever any element in the

control loop _s changed Whereas w_de variations m the trans-

fer functions were measured, variations in the closed-loop char-

acterlstlcs were much more restricted Author

15 INSTRUMENTATION AND
PHOTOGRAPHY
Includes design, mstallabon, and testing of instrumentation

systems: gyroscopes: measuring =nstruments and gauges:

sensors and transducers, and telescopes and cameras For

related information see 06 Auxdiary Systems. 08 Com-

mumcat_ons 09 Electromcs: and 22 NavigatLon and Gu_-
dance

N63-10176 Notional Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

APPLICATION OF THE MODULARIZATION CONCEPT TO

SATELLITE TAPE RECORDERS

P. T. Cole, H. J. Peake, and C. F. Rice Washington, NASA, Nov.

1962 15 p

(NASA TN D-1451) OTS: $0.50

A program is underway at Goddard Space Flight Center to

adapt the widely accepted concept of modularization to magnetic

tape recorders for satellite application. Prior to this program, special

recorders were custom-designed for the particular requirements at

hand. Even long lead times often were insufficient for development

of good designs with assurance of reasonable reliability. Reduction
of recorders to discrete mechanical modules offered on attractive

solution to this problem. Slight design variations in modules would

then make possible o series of recorders to operate at different

speeds, operate over different frequency ranges, and perform dif-

ferent functions. This modularization concept is being applied in the

design and development of the recorder for the United Kingdom No.
2 satellite with considerable success. Author

N63-10204 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

SCANNING MECHANISM FOR A SATELLITE BORNE X-RAY

SPECTROMETER

Gerald L. Hempfling Washington, NASA, Nov. 1962 17 p

(NASA TN D-1097) OTS: $0.50

The design and testing of a scanning mechanism of on X-roy

spectrometer is documented. This device also maintains the detector

perpendicular to the radiation beam incident from the grating, as the

detector moves along the focal curve. The information presented in

this report should be useful in the future designing of similar devices,

particularly when the detector is required to remain perpendicular to

the incident rays. Author

N63-11619 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

THE USE OF AN IONIZATION GAGE AS A QUANTITATIVE

ANALYZER FOR BI-GASEOUS MIXTURES

Leonard T. Melfi, Jr., and George M. Wood, Jr. Washington,

NASA, Dec. 1962 12 p 4 refs

(NASA TN 0-1,597) OTS: $0.50
The inherent difference in the relative ionization of helium and

air has been utilized as a means of quantitatively measuring the per-

centoge composition of helium-air mixtures. The technique will find

application in facilities requiring multichonnel analysis of any

blgoseous mixtures which hove sufficient differences in relative ioni-

zation. Upon the completion of laboratory testing, the gas analyzer

was successfully field tested in conjunction with a project in which

mixture compositions from 0- to 100-percent helium were measured

from a number of survey points in a supersonic stream. Author

N63-1295 i Notional Aeronautics and Space Administration. Flight

Research Center, Edwards, Calif.

CALIBRATIONS AND COMPARISONS OF PRESSURE-TYPE AIR-

SPEED-ALTITUDE SYSTEMS OF THE X-15 AIRPLANE FROM SUB-

SONIC TO HIGH SUPERSONIC SPEEDS

Terry J. Lorson and Lannie D. Webb Woshlngton, NASA, Feb. 1963

37 p 28 refs

(NASATND-1724) OTS:$1.00

The X-15 flight calibration data to define statlc-pressure position

errors are presented for two types of pressure-sensing configurations:

a standard NACA pitot-stotlc tube attached to o nose boom, and

two monlfolded flush static-pressure ports on the ogive nose. The

position-error calibrations ore presented up to M = 3.31 for the
standard nose-boom installation and to M = 4 for the flush static
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system. Presented also ore stagnotlon-pressure errors sensed by o

pltot probe ahead of the canopy. Methods used to determine the

position errors are described. The nose-boom configuration is shown

to be superior from the standpoint of position error and ease of

calibration for the available data range. Author

N63-13220 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

A VACUUM ULTRAVIOLET PHOTOIONIZATION DETECTOR

A. K. Stober, R. Scolnik, and J. P. Hennes Washington, NASA, Mar.

1963 11 p 15refs

(NASA TN D-1715) OTS: $0.50
A small ceramic ion chamber has been developed for a rocket

astronomy program in the vacuum ultraviolet. The chamber consists

of a small metal plated ceramic shell incorporating a window of LiF,

CaF_ or BaF2 and containing one of several fill gases such as nitric

oxide, acetone, or carbon disulfide. Typical quantum efficlencies

range from 8 to 10 percent for acetone with a CaF2 window to 50

to 60 percent for carbon disulfide with a LIF window. Details of the

chamber construction are given, and some recent applications of the

detector are described. Author

N63-13303 Notional Aeronautics and Space Administration. Mar-

shall Space Flight Center, Huntsville, Ala.

PROPOSAL FOR DETERMINING THE MASS OF LIQUID PROPEL-

LANT WITHIN A SPACE VEHICLE PROPELLANT TANK SUBJECTED

TO A ZERO GRAVITY ENVIRONMENT

R. L. Evans and J. R. Olivier Washington, NASA, Mar. 1963 11 p

(NASA TN D-1571) OTS: $0.50

A liquld-propellant mass-measurement system is proposed for

the zero-gravity environment. The known thermodynamic relationships

for the liquid propellant and an inert gas are used in conjunction

with state-of-the-art instrumentation to provide a system comparable

with terrestrial moss-measurement systems. In particular, the opera-

tion of the system is outlined for the propellant transfer method and

for the determination of leaks and leakage rates. A second concept--

a simplified version of the proposed mass-measurement system--is

introduced and discussed. Author

N63-13795 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

A DETECTOR FOR LOW ENERGY GAMMA-RAY ASTRONOMY

EXPERIMENTS

K. J. Frost and E. D. Rathe Washington, NASA, Mar. 1963 10 p

12 refs

(NASA TN D-1693) OTS: $0.50

A detector has been developed specifically for rocket- and satel-

lite-borne low-energy gamma-ray astronomy experiments. This

detector consists of o CsI(TI) crystal, 2 inches long by 1 inch in

diameter, viewed by o single photomuhiplier tube together with o

CsI(TI) crystal, 8.75 inches long by 5.75 inches in diameter, viewed by

four photomultiplier tubes. The small crystal is inserted into a well

of the larger crystal, their two outputs being run in onticoincidence.

The output from the small crystal surviving the onticoincidence circuit

is fed into a pulse-height analyzer. This detector and its mode of

operation provide o gamma-roy spectrometer that has angular colli-

mation, low background sensitivity, suppression of the Compton con-

tinuum, and relatively high photopeak efficiency. Data on the photo-

peak efficiency, angular response, and suppression of the Compton
continuum at various energies ore presented. Reasons for using anti-

coincidence shielding to contend with background problems, rather

than bulk shielding with lead, ore discussed. Author

N63-14026 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

PERFORMANCE OF ELECTRICAL-RESISTANCE STRAIN GAGES AT

CRYOGENIC TEMPERATURES

Albert Kaufman Washington, NASA, Mar. 1963 22 p 3 refs

(NASA TN D-1663) OTS: $0.75

Six types of commercial foil strain gages were investigated to

determine whether they could be used in exper,mental stress analyses

of space-vehicle structures at cryogenic temperatures. The effects of

low temperatures on the gage factors were studied by mounting

gages on constant-strain beams and loading them to strains of up to

±2000 microinches per inch with a strain-gage calibrator immersed

in a cryogenic bath. These tests were conducted at room temperature

and liquid-nitrogen (139 ° R) and liquid-hydrogen (36 ° R) tempera-

tures. Hysteresis, creep, zero-drift effects, and linearity of the data

were also studied in these tests. The more promising types of strain

gages, as determined from the calibrator tests, were mounted on beta

titanium tensile specimens and tested to higher strains of from 7500

to 13,000 microinches per inch in liquid hydrogen. Resistance meas-

urements were mode on the different gages at room temperature and

dry-ice (350 ° R), liquid-nitrogen, liquid-hydrogen, and liquid-helium

(7 ° R) temperatures. Author

N63-14276 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

APPARATUS FOR THE MEASUREMENT OF TRANSPORT PROP-

ERTIES OF POLAR SEMICONDUCTORS

Martin M. Sokoloski and Felix E. Geiger Washington, NASA, Mar.

1963 14p 21 reis

(NASA TN D-1695) OTS: $0.50

The existing theoretical and experimental data on the mobilities

of polar semiconductors are reviewed briefly, with special emphasis

on PbTe because of its technical importance in thermoelectric power

generation. Theoretical cakulations o_ optical and acoustical mode

scattering are compared with experimental data. Experimental

evidence indicates that the effects of changing statistics and possible

changes in the effective mass as o function of temperature may hide

the true dependence of the mobihty on temperature. Therefore, a

new series of measurements of transport properties, such as the Hall

coefficient and resistivity, Ds suggested; and apparatus to measure

these properties in the range from 80 to 850 K is described The

apparatus consists of o cryostot in which the sample con be cooled

to liquid-nitrogen temperatures, and then heated and he_d at any

desired intermediate temperature. A detailed description is given of

the experimental apparatus: the cryostat, vacuum system, and sample

holder assembly. The transport properties (Hall constant, resistivity,

etc.) can be measured by the usual d.c. method; and, alternatively,

an a.c. bridge can be used for direct resistance determinatior_
Au,'hor

N63-14277 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

A DYNAMIC THERMAL VACUUM TECHNIQUE FOR MEASURING

THE SOLAR ABSORPTANCE AND THERMAL EMITTANCE OF

SPACECRAFT COATINGS

W. B. FusseJl, J. J. Triolo, and J. H. Henninger Washington,

NASA, Mar. 1963 30 p 9 refs

(NASA TN D-1716) OTS: $1.00

The various optical and thermal methods of measuring solar

absorptance and thermal emittance are discussed in some detail.

The thermal vacuum technique used by Goddard Space Flight Center

is described. The apparatus consists of: (1) a high vacuum chamber

with inner walls cooled by liquid nitrogen, and (2) o powerful carbon

arc lamp. In operation, a test sample coated with the material under

investigation is suspended in the vacuum chamber facing a window in

the chamber wall. A thermocouple in the test sample records its tem-

perature. The sample is illuminated by the arc lamp, and its rise in

temperature is recorded to above ambient temperature. While the arc

lamp is on, its intensity of illumination is measured. The arc lamp

is then turned off, and the sample's foil in temperature is recorded.

Fro'm the sample's temperature-tlme data and the intensity of the arc

lamp, the solar absorptance and thermal emittance con be computed

to within ± 7 percent. Author
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N63-15053 National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt. Md

PORTABLE INTEGRATING SPHERE FOR MONITORING

REFLECTANCE OF SPACECRAFT COATINGS

F A Jerozal (Continental Techn,cal Serv,ce. Inc). W B Fussell.

andJ J Trlolo Wash, ngton. NASA. Apr 1963 15 P 7 refs Pre-

viously announced as a prepnnr, see N62- 17073 18-15

(NASA TN D-1714) OTS: $0.50

An integrating sphere as the most convenient device for meas-

uring the total reflectance of opaque coatings of different degrees

of curvature, sp_cular_ty.'and d,ffusivlty A portable. 8-lb. single-

beam 6-inch-diameter integrating sphere r'eflectometer has been

designed and fabricated at the GSFC and has been used extenswely

to detect changes in the solar absorpt*vlt_ of spaeecraft coatings

due to environmental testing, ageing, or contamination Author

N63-15957 National Aeronautics and Space Administration

Lewos Research Center. Cleveland. Ohio

A STEADY-STATE. STAGNATION-POINT. HEAT-TRANS-

FER-RATE MEASURING DEVICE

George E Glawe. Lloyd N Krause. and Robert C Johnson Wash-

region. NASA. May 1963 17 p 31 refs

(NASATN D-1704) OTS: $050

A sensing device is described that is used to measure steady-

state convective heat-transfer rate in high-temperature, high-

velocity gas streams The dewce uses the measurement of axial

heat conduct,on through a cylindrical plug. with one end of the

plug at the stagnat*on point of a hem,spherically shaped body

exposed to the gas stream Experimental tests of three identical

probes run through a subsonic inch-number range from 02 to

0 8. and a supersonic Mach-number range of 2 8 to 3 5 established

a correlation factor for the probes with a standard deviation of ± 5

percent The heat input range was 07 to 70 Btu/ft-2/sec -1

Author

N63-16426 National Aeronautics and Space Administration

Goddard Space Flight Center. Greenbelt. Md
EXPLORER Xll SATELLITE INSTRUMENTATION FOR THE

STUDY OF THE ENERGY SPECTRUM OF COSMIC RAYS

U D Desal. R L Van Allen. and G Porreca Washington. NASA.

May 1963 19 p 3 refs

(NASATND-1698) OTS $050

Th*s report describes the signal conditioning and program-

ing processes required to digitize, store, and read-out the data

from the various detectors used in cosmic-ray instrumentation

aboard the Energetic Particles Satellite. Explorer Xll Excitation

of the sensors by particles produced signals which were subcom-

mutated in a mult,plexong system separate from the one used in

the satelhte telemetry system Two storage systems (15- and

512-but capac_t0es) and the programmg method used to process the

data from three separate detectors are descrLbed Author

N63-16989 National Aeronautics and Space Administration

Lewis Research Center. Cleveland. Ohio

EXPERIMENTAL EVALUATION OF LIQUID-FLUORINE SYS-

TEM COMPONENTS

Richard L De Witt and Harold W Schmldt Washington. NASA.

June 1963 22 p 5 refs

(NASA TN D 1727) OTS $0 75

A prototype qulck-d,sconnect" coupling for ground.to

vehicle transfer of liquid fluorine was designed, developed, and

successfully tested The couphng proved satusfactory at flow

rates up to 2 5 Ib sec and pressure differentials up to 23 Ib.'sq

in One commerc,ally available rotating-vane flowmeter was

tested for hquld.fluorme compat,blllty A valve design employ-

ing a soft seal materqal at the flow shutoff interface proved

successful at flows of 2 0 Ib sec and valve inlet pressures up to

971b/sqin abs In support of the valve design, dynamic liquid-

fluorine compatibility testing was co.qducted on six soft-seal
materials Author

N63-18654 National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt. Md

ULTRAVIOLET PHOTODETECTORS

Lawrence Dunkelman Washington. NASA. Aug 1963 19 p

50 refs Presented at the 1st Internatl. Conf, on Vacuum

.Ultraviolet Radiation Phys, U. of Southern Calif.. Apr. 16-19.

1962 Previously processed as a reprint. See N63-13578 08-15

(NASA TN-D-1718) OTS: $0,50

This report reviews the characteristics of vacuum ultra-

violet ion chambers having fill gases such as nitric oxide,

acetone, carbon disulfide, or ethylene oxide with windows of

lithium fluoride, cadmium fluoride, or barium fluoride. Their

quantum efficiencies range from approximately 0.10 to 0.50

photoelectron/quantum, and the chambers may be operated

in a gas multiplication mode with gains of 103 at 600 to 800

volts, The characteristics of photomultipliers and phototubes

having alkali-tellurium, copper-iodine, or other cathodes with

lithium fluoride, sapphire, quartz, or no windows are described.

Some of the photomultipliers studied have quantum efficiencies

as high as 0,20 photoelectron/quantum, and exhibit long-

wavelength rejection ratios of many orders of magnitude over

only several hundred angstroms, Author

N63-18669 National Aeronautics and Space Administration.

Washington. D£
MEASUREMENT OF TORSIONAL RIGIDITY OF STIFFENED

PLATES

Herbert Becker and George Gerard (New York U.) July 1963

39 p 12 refs

(NASA Grant NsG-17-59)

(NASATN D-2007) OTS: $1,00

An instrument developed for measuring torsional rigidity

of stiffened structures is described. Use of the instrument is

discussed, and calibration procedures are explained. Per-

spective on the investigation is provided by the inclusion of

pertinent theories for torsional rigidity with which the experi-

mental measurements are compared. Author

N63-19074 National Aeronautics and Spac¢ Admmnstration.

Goddard Space Flight Center. Greenbelt. Md
A SCINTILLATION COUNTER TELESCOPE FOR CHARGE

AND MASS IDENTIFICATION OF PRIMARY COSMIC RAYS

D A Bryant. G H Ludwig. and F B Mc Donald Washington.

NASA. Aug 1963 10p 6ref.s

(NASA TN 0-1757) OTS: $050

Two malor objectives of the experiment employing the

scintillat,on counter telescope described are the determination

of: (1) the amount of interstellar material through which

primary cosmic rays pass between their source and the earth's

wcm=ty, and (2) the rigidity dependence of the modulation

mechanism of hydrogen and helium nuclei The telescope *s a

combination of scintillators (Csl crystals) giving both the energy

E of the charged particle and its rate of energy loss dE/dx The

method is sensitive to particles whose energy is sufhc,ent to

penetrate the dE/dx scintillator, yet 1oo low to pass through the

E one In satellite applications, both the dE/dx and E s,gnals

will be analyzed and sorted digitally into 256 channels Two

ranges of sensntiv*ty w_ll be requ*red to detect heavy particles as

well as protons and alpha particles Data from a aar,es of

cosmic ray balloon flights made with a prototype of this

detector are presented. Author
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16 LIFE SCIENCES
Includes biology: exobiology; physiology; medicine; life

support systems; radiation effects on biological systems;

and space sickness. For related information see: 14Human

Behavior: and 28 Space Radiation.

N63-10793 National Aeronautics and Space Administration,

Washington, D. C.

PROCEEDINGS OF CONFERENCE ON SPACECRAFT STERILIZA-

TION Held Under the Auspices of the NASA Biasciences Pro-

grams, July 9, 1962

Freeman H. Quimby, ed. Dec. 1962 104 p

(NASA-TN-D-1357) OTS: $2.50

The proceedings of a conference on spacecraft sterilization are

presented. The information presented is essentially a transcript of the

discussions. Recommendations of the participants for research and

development are appended. Author

N63-11508 National Aeronautics and Space Administration,

Washington, 0.C.

BIOASTRONAUTICS

George B. Smith, Jr., Siegfried J. Gerothewohl, Bo E. Gernandt,

Richard S. Johnston, and Richard S. Young 1962 36 p 60 refs

Papers presented at Session L of the NASA-University Conf. on the

Science and Technol. of Space Exploration, Chicago, Nov. 1-3, 1962

(See N63-11501 03-29)

(NASA-SP-18) GPO: $0.30
CONTENTS:

1.ENVIRONMENTAL BIOLOGY G. B. Smith, Jr. (NASA.

Manned Spacecraft Center) 4 p
2. PHYSIOLOGICAL AND BEHAVIORAL SCIENCES S. J.

Gerathewohl and B. E. Gernandt (NASA. Ames Research

Center) 15 p 43 refs

3. BIOENGINEERING Richard S. Johnston (NASA. Manned

Spacecraft Center) 8 p 1 ref

4. EXOBIOLOGY Richard S. Young (NASA. Ames Research

Center) 7 p 16 refs

N63-11740 National Aeronautics and Space Administration.

Manned Spacecraft Center, Houston, Tex.

DEVELOPMENT OF INFLATABLE COMPONENTS Of PERSONAL

EQUIPMENT FOR ASTRONAUT BODY INSTRUMENTATION AND

SURVIVAL AT SEA

Matthew I. Radnofsky and Joseph J. Kosmo Washington, NASA,

Jan. 1963 37 p 6refs

(NASA TN D-1083) OTS: $1.00

Five inflatable components were designed, developed, and

fabricated for use in the Mercury spacecraft. The items developed

were a blood-pressure cuff, lifevest, liferaft, water container, and a

radar reflector. Each item is discussed fully in this paper. Also dis-

cussed are the fabrication procedures used for these items. Author

N63-13222 National Aeronautics and Space Administration,

Washington, D.C.

PASTURAL REFLEXES IN INTACT ANIMALS UNDER CONDITIONS

Of WEIGHTLESSNESS

V. I. Yozdovskiy, E. M. Yugonov, and I. I. Kas'yan (Acad. of Sci.,

USSR) Mar. 1963 9 p 11 refs Transl. by Scripta Technlca,

inc. of "Ustanovichnyy refleks intoktnykh zhlvotnykh v uslovlyakh

nevesomosti" from Izv. Akad. Nauk SSSR, Ser. Biol. (Moscow), no. S,

1960 p 762-767

(NASA TT F-130) OTS: $0.50

Experiments were conducted on two albino rats and two albino

mice to study their pastural reflexes under conditions of alternately

increased and decreased gravity and to determine the time required

for development of adaptive reactions in the weightless state.
Author

N63-13223 National Aeronautics and Space Administration,

Washington, D.C.

MUSCLE TONUS UNDER CONDITIONS Of WEIGHTLESSNESS

(O MYSHECHNOM TONUSE V USLOVIYAKH NEVESOMOSTi)

E. M. Yuganov, I. I. Kas'yan, and V. I. Yazdovskiy Mar. 1963 10 p

5 refs Transl. by Scripta Technlca, Inc. from Izv. Akad. Nauk SSSR,

Ser. Biol. (Moscow) no. 4, 1960 p 601-606

(NASA TT F-131) OTS: $0.50

An experiment was carried out to study the nature and degree

of change in tonus of a rabbit's eye muscles under conditions of the

intermittent action of increased gravity and weightlessness. Author

N63-14248 National Aeronautics and Space Administration,

Washington, D. C.

THE ACTION OF CERTAIN PHARMACOLOGICAL AGENTS ON

INTRACRANIAL aRCULATION (DEYSTVIYE NEKOTORYKH

FARMAKOLOGICHESKIKH AGENTOV NA VNUTRICHEREP-

NOGO KROVOOBRASHCHENIYA)

A. A. Kedrov and A. I. Naumenko Apr. 1963 18 p 14 refs

Transl. by Faraday Translations from Fiziol. Zh. SSSR (Moscow),

v. 40, no. 3, 1954 p 280-288

(NASA TT F-160) OTS: $0.50

The intracronial arteries ore constantly in a state of tonic

constriction of considerable intensity. The chemical agent with the

most powerful action on the tonus of the introcranial arteries (tending

to reduce it) is carbon dioxide. Nitrates, caffeine (with the longest-

lasting effect), and dibazol are pharmacological substances with a

direct depressant action on the tonus of the intracraniol arteries.

Nicotinic acid and citrin hove no marked effect. Citral has a weakly

expressed _,ffect on the tonus of the intracranial arteries, tending

to reduce it slightly. Author

N63-14316 Notional Aeronautics and Space Administration,

Washington, D.C.

THE MECHANISM OF INTRACRANIAL CIRCULATION (O

MEKHANIZME VNUTRICHEREPNGGO KROVOOBRASHCHEN-

IYA)

Am A. Kedrov and A. I. Naumenko [USSR) Apr. 1963 27 p 35 refs

Transl. by Faraday Translations from Usp. Sovrem. Biol. (Moscow),

v. 38, no. 2, 1954 p 183-198

(NASATT F-159) OTS: $0.75

Short-term experiments on cats and dogs were carried out by

making use of the method of electroplethysmography. Two small

platinum electrodes were embedded in the cranial cavity of the

animal, and a high-frequency alternating current was passed through

the structures lying between the electrodes offer hermetic conditions

were restored. Author

N63-14364 National Aeronautics and Space Administration,

Washington, D.C.

CEREBRAL PULSATION IN THE CLOSED CRANIAL CAVITY (O

PUL'SATSII MOZGA V ZAKRYTOY POLOSTI CHEREPA)

Yu. Ye. Moskalenko (Acad. Sci., USSR) Apr 1963 19 p 27 refs

Transl. by Faraday Translations from Izv. Akod. Nauk SSSR, Ser. Biol.

(Moscow), no. 4, 1961 p 620-629

(NASA TT F-158) OTS: $0.50

Cerebral pulsation does exist in the closed cranial co,.'_y. This

pulsation is expressed as periodic fluctuations of the cerebrospinal

fluid pressure of the order of I cm H20 and back-and-forth move-

ments of cerebrospinal fluid between the cavities of the cranium and

the spine. Cerebral pulsation cannot be detected by the method of

contrast roentgenoscopy or by the "transparent skull" method on

account of their low sensitivity. Transmission of the pulse wave from

the cerebral arteries to the veins is accomplished by means of cere-

brospinal fluid pressure, bypassing the capillary route, so that

capillary circulation remains smooth and uniform Author
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N63-14431 National Aeronautics and Space Administration,

Washington, D.C.

SOME CHARACTERISTICS OF THE REGULATION OF INTRA-

CRANIAL CIRCULATION (O NEKOTORYKH OSOIBENNOSTY-

AKH REGULATSII VNUTRICHERPNOGO KROVOOBRASHCHEN-

IYA)

A. A. Kedrov and A. I. Naumenko Apr. 1963 16 p 14 refs

Transl. by Faraday Translatlons from Fiziol. Zh. SSSR (Moscow), v. 37,

no. 4, 1951 p 431-438

(NASA TT F-161) OTS: 0.50

A new technical approach was developed for studying the circu-

lation in the cephalic tissues of animals and for investigating the

basic regulatory mechanisms of intracranial circulation. To this end,

observations on a total of 18 animals were mode. By comparing the

reactions of the extracranial and intracranial arteries of animals

to different influences, the authors have attempted to determine the

validity of dinical theories and methods aimed at deducing the

conditions of intracranial circulation from a study of the behavior of

extracranial vessels. Author

N63-14432 National Aeronautics and Space Administration,

Washington, D. C.

PRESSURE FLUCTUATIONS IN THE HERMETIC CAVITY (O

KOLESANIYAKH DAVLEN|YA V GERMETICHESKI ZAKRYTOY

CHEREPA)

A. I. Naumenko Apr. 1963 16 p 11 refs Transl. by Faraday

Translations from Fiziol. Zh. SSSR (Moscow), v. 42, no. 8, 1956

p 660-667

(NASA TT F-162) OTS: $0.50

In the closed cranial cavity, introcronial pressure is charac-

terized by constant pulse and respiratory fluctuations. The pulse

fluctuations are caused by rhythmical dilation of the intracranial

arteries. When an animal is in repose, pulse fluctuations do not

exceed 1 to 2 mm H20 due to an increase in arterial pulsations

associated with reduced tonus of the arterial wall influenced by

increased carbon dioxide in the blood. The increase in the volume of

the arteries during cardiac systole and the ensuing increase in intra-

cranial pressure are easily compensated by periodic accelerations

of the outflow of venous blood and corresponding decreases in the
volume of the cerebral veins. Author

N63-15510 National Aeronautics and Space Administration

Washington. D C

ON THE THEORY OF ELECTROPLETHYSMOGRAPHY (K

TEORll METODIKI ELEKTROPLETIZMOGRAFII)

Yu Ye Moskalenko and A I Naumenko (F_rst LenMgrad Med tnst

and Lemngrad Electrotech Inst) May 1963 13 p 10 refs Transl

by Faraday Translations from Fizlol Zh SSSR (Moscow). v 42.

no 3 1956 p312 316

(NASA TT F-157) OTS $050

The extent of the changes in the electrical conductivity of the

brain in response to changes in the tonus of the brain vessels, was

estimated by means of calculations in which the bratn and its vascu-

lar and arachnold members are approximately represented in a

geometrical form convenient for mathematical analysbs On the

basts of the computations, it was possible to estimate the relative

changes in the amount of cerebrosp,nal fluid in the cranial cavity

Author

N63-15511 National Aeronautics and Space Admlnlstrat;on,

Washington. D C

MECHANISM OF VENOUS OUTFLOW FROM THE CRANIUM

(O MEKHANIZME VONOZNOGO OTTOKA KROVI IZ CHERPA)

A A Kedrov. A I Naumenko. and Z Ya Degtyareva (I L Pavolov

First Leningrad Med. Inst) May 1962 9 p 10 refs Transl by

FaradyTranslatlonsfrom Byull Eksptl B_ol _Med (Moscow), no 9,

1957 p 10 14

(NASATT F-163) OTS $050

Data obtained from investigations on six canine subleCts indi-

cated that the reg,stratuon of pulse acceleration in the outflow of

blood from cranial sinuses can be used as a method of investigating

intercranialcirculatlon Thismethod has the advantage that it does

not require opening the cranial cawty thus, hermetic conditions

need not be disturbed Author

N63-20611 National Aeronautics and Space Administration.

Washington, D.C.

EXOBIOLOGY-NEW AREA FOR SCIENTIFIC RESEARCH

IEKZOBIOLOGIYA--NOVAYA OBLAST' NAUCHNYKH IS-

SLEDOVANIY|

A. A. Imshenetskiy Aug 1963 10 p refs Transl by John E.

Holman & Co., Inc into ENGLISH from Vestnik Akad. Nauk

SSSR (Moscow). No 11. 1962 p58-63

(NASA TT F-166) OTS: $0.50

A new area for scientific research, exobiology, is discussed.

This new discipline is concerned with the explanation of the

existence and expansion of life in the cosmos on the one hand,

and on the other, with investigations of the effect of cosmic

conditions on living organisms. Author

N63-20613 National Aeronautics and Space Administration,

Washington. D.C.
EXPERIMENTAL RESEARCH IN SPACE PHYSIOLOGY

IEKSPERIMENTAL'NYYE ISSLEDOVANIYA V KOSMICHE-

SKOY FIZIOLOGIII

P. V. Vasiryev. A. D. Voskresenskiy. and O. G. Gazenko 1963

13p 12refs Transl. into ENGLISH by John F. Holman and Co..

Inc. fromlzv. Akad Nauk SSSR (Moscow), no. 1, 1963 p 15-

23

(NASA TT F-186) OTS: $0.50

Two types of experiments are possible: (1) those designed

to study a relatively small number of standard physiological

characteristics by reproducing the effect of certain factors

operative under ac',ual spaceflight conditions: (2) those de-

signed to elucidate the physiological mechanisms of action

of these factors on the organism The need for and significance

of experimental investigation of the physiological mechanisms

were illustrated with examples derived from the phenomenon

of lateral acceleration The results of inquiry into the heroD-

dynamics of the pulmonary circulation, oxygen utilization by

the cardiac muscle, oxygen tention in brain tissues, and cen-

tral-nervous-system functions combined with a study of the

literature, made it possible to construct a diagram showing the

principal physiological effects of lateral acceleration. Author

N63-20754 National Aeronautics and Space Administration, Wash-

ington, D.C.

SELECTION OF SPACE CABIN ATMOSPHERES. PART I:

OXYGEN TOXICITY

Emanuel M Roth Wash,ngton. NASA Aug 1963 94 p
177 refs

(NASA Contract NASr-115)

(NASA TN-D-2008) OTS: $2 25

The pertinent molecular mechamsms of oxygen toxic,ty are

discussed in light of current free-radical concepts Specific

effects of high oxygen tension in both experqmental an,mals

and man are then reviewed for the range of 0 2 to 1 0 _tm

Effects of hqgher oxygen tensions are covered only where they

shed light on the pathological mechamsm expected =n the

space-cabin environment The associated oxygen problerr_s

of radiation pathology are then analyzed A final rev,ew is

made of information gaps and areas for future study which

will aid in selection of space cabtn systems Author

NS3-20892 National Aeronautics and Space Administration,

Washington, D C
STUDY OF SENSORY DEPRIVATION, PAIN AND PER-

SONALITY RELATIONSHIPS FOR SPACE TRAVEL IFinel

Report, Nov. 1, 1961-0ct, 31. 19621
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J Peters. F B Beniamin. W M. Helvey and G. A, Albright

(Republic; Aviation Carp_ Farmingdale. N.Y.) Sept. 1963

72 p 28 refs

(Contract NASr-74)

(NASA TN D-2113) OTS: $200

A study was conducted to determine the relationships be-

tween the ability to endure pain, performance on the personal-

ity scales of both the Minnesota Multiphasic Personality Inven-

tory (MMPI) and the Edwards Personal Preference Schedule

(EPPS). and the ability to endure reduced sensory-input con-

d=tions The results of the study indicated that (1) there were

no consistent or notable differences between the pain-endur-

ance selected subleCts on most of the personality scales of the

MMPI and the EPPS: (2) the relationship between the ability

to endure pare and the ability to endure reduced sensory-input

conditions was not statistically significant Author

N63-22863 National Aeronautics and Space Administration.

Washington. D C

PROBLEMS IN THE PHYSIOLOGY OF INTRACRANIAL

BLOOD CIRCULATION AND THEIR CLINICAL IMPLICA-

TIONS IVOPROSY FIZlOLOGII VNUTRICHEREPNOGO
KROVOOBRASHCHENIYA S KLINICHESKIM IKH OSVESH-

CHENIYEMJ
A A Kedrov and A i Naumenko Oct 1963 136 p 188 refs

Transl into ENGLISH of a monograph of the State Publishing

House for Med Lit, Leningrad, 1954

(NASA TT F 156) OTS $2 75

Th_s experimental investigation deals with circulation in

the brain and _ts membranes in different ammals The work

presented is based on experimental observahons involving a

method developed and first used by the authors to investigate

intracranlal circulation Author

17 MACHINE ELEMENTS AND

PROCESSES

Includes bearings seals pumps, and other mechanical

equipment lubncahon, friction, and wear, manufacturing

processes and quahty control, and materials fabrication.

handhng and mspechon For related reformation see: 06

Auxd*ary Systems

N63-11680 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

METHOD FOR DESIGN OF PUMP IMPELLERS USING A HIGH-

SPEED DIGITAL COMPUTER

Norbert O. Stockman and John L. Kramer Washington, NASA,

Jan. 1963 36 p 9 refs

(NASA TN D-1562) OTS: $I .00

A method of designing pump impellers is derived from the

equations of motion and continuity for incompressible nonvlscous
flow. The flow is assumed to follow o known stream surface (repre-

senting blade shape) that extends from hub to shroud. Equations are

also derived for approximate blade-surface velocities and pressures.

A detailed numerical procedure and block diagram ore given for use

on o di,.jitoI computer. A numercial example that illustrates limited

use of the method is presented and further uses are indicated.
Author

N63-12591 National Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

BOUNDARY LUBRICATION CHARACTERISTICS OF A TYPICAL

BEARING STEEL IN LIQUID OXYGEN

William F. Hady, Gordon P. Allen, and Robert L. Johnson Washing-

ton, NASA, Feb. 1963 16 p 10 refs

(NASA TN D-1580) OTS: $0.50
Friction and wear data were obtained with a typical bearing

steel (AISi 440-C) at conditions approximating those encountered by

bearings and seals in rocket engines using liquid oxygen as the lubri-

cant. A 3/16-in.-radius hemisphere was loaded against the flat

surface of a rotating disk at sliding velocities from 250 to 8000 ft/min

and loads from 200 to 1500 grams. Fundamental boundary lubri-

cation characteristics of liquid oxygen show the importance of surface-

readion films. The experiments described herein demonstrate the

validity of the adhesion concept of fridion and wear. Author

N63-13539 National Aeronautics and Space Administration.

Washington, D.C.

EXPLOSION WELDING (SVARKA VZRYVOM)

V. S. Sedykh, A. A. Deribas, Ye, I. Bichenkov, and Yu. A. Trishin

Mar. 1963 14 p 9 refs Transl. by Faraday Translations, from

Svorochnoye Proizvodstvo (Moscow), no. 5, 3-6, 1962

(NASATT F-140) OTS: $0.50

The possibility of welding metals of the some and different types,

and also of obtaining welded joints of large area, by means of on

explosion has been experimentally established. The experiments show

that the types of explosives used are of major importance, the most

suitable for this purpose being low-density explosives in granular
form. Author

N63-15769 National Aeronautics and Space Administration

Lewis Research Center, Cleveland. Ohio

INFLUENCE OF MICROSTRUCTURAL INCLUSIONS ON

FRICTION AND WEAR OF NICKEL AND IRON IN VACUUM

TO 10 -9 MILLIMETER OF MERCURY

Donald H Buckley and Robert L Johnson Washington, NASA,

May 1963 25p 14refs
(NASATN D-1708) OTS $075

Friction. wear, and welding characteristics of three binary

alloy systems were studied at ambient pressures from 760 to 10 -9

millimeter of mercury Studies were conducted with nickel-oxygen.

nickel-tin, and iron-sulfur alloys Friction and wear studies were

made with a hemispherical (_16-in rad) rider, which slides in a

circumferential path on the flat surface of a rotating metal disk

of the same material The specimens were tested at various

ambient pressures with a load of 1000 grams (2 2 Ib). 3 Jmg

velocity of 28 to 1800 feet per minute, and a temperature o_ 75 F

The incorporation of mckel oxide (1 35 to 7 50 percent) in elec-

trolytic nickel resulted in friction arid wear properties in vacuum for

nickel, which were characteristic of that experienced for nickel-base

alloys in a_r at atmospheric pressure The addition of tm (opttmum

20-percent tin) to electrolytic nickel reduced friction and wear of

nickel in vacuum by a factor of 10 The fundamental lubrication

mechanism, however, is not the same for the two alloy systems

The addition of various percentages of sulfur (present as ferrous

sulfide) to electrolytic iron (001- to 045-percent sulfur) reduced

friction, wear. and welding of electrolytic iron in vacuum (10-9 mm

Hg) Author

N63-15862 National Aeronautics and Space Administration

Marshall Space Flight Center. Huntsville, Ala

APPLICATIONS NOTES: SELECTED WELDING TECH-

NIQUES

Washington. NASA Apt 1963 31 p

(NASA SP-501) GPO $030

Tools and techniques developed by the George C Marshall

Space Fhght Center for the welding of aluminum plates and sheets

are described A seam tracker device arid proximity control unit

provedeffectwemweldlngheavv-gage aluminum Two segmented

backup bars prowde most of the back-bar functions A special

vacuum-type backup bar facilitates repairs in normally inaccessible

locations Tape retains and shapes the molten underbead without
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weld contamination and proves useful for backup tasks Handy fitup

tools for fusion welding hold workpieces in near-perfect alinement

Alinement of large-diameter cylinders is maintained by direct-

current straight-polarity TIC tack welding Guide tips are developed

for feeding fiber wire when welding with inert gas processes Ira-

proved method of electric-arc spot welding utilizes the sigma

technique N E A

N63-16669 National Aeronautics and Space Admimstrat=on

Lewis Research Center. Cleveland. Ohio

CALIBRATION OF A THERMAL-CONDUCTIVITY VACUUM

GAGE IN THE RANGE OF 10 4 TO 1 TORR BY MEANS OF

A VOLUME-RATIO CALIBRATION SYSTEM

RaymondHolanda Washington. NASA. June 1963 27 p 9refs

(NASATN D-1729) OTS $0.75.

Pressure measurements obtained with the thermal-conduc-

tivity gage were reproducible to about 1 percent to the lower

hm=t of 10 2 torr and to 2 percent to the lower limit of 10 -4 torr

Cahbrat=on curves for several gases are presented Pressures in

the range of 10-4 to 1 torr were accurately created by the *nlect,on

of a small volume of relatively high-pressure gas into a large

chamber that was initially at substantially zero pressure An error

analysis showed that pressures as low as 2 X 10 -4 torr could

be produced with a max=mum timlt of error of 3 percentl below

2 × 10 -4 torr. the hind of error increased linearly to 6 percent

at 10 -4 torr Author

N63-18661 National Aeronautics and Space Administration

Goddard Space Flight Center, Greenbelt. Md.

ACHIEVING SATELLITE RELIABILITY THROUGH ENVIRON-

MENTAL TESTS

John C New Washington. NASA, July 1963 29 p 3 refs

Presented at Inst of Environmental Sci., Los Angeles. Apr 17-

19, 1963

(NASATN D-1853) OTS: $0.75

The principles, policies, and procedures used by NASA in

achieving satellite reliability by exploiting environmental-testing

techniques are described. The formalized environmental-test

plan for a typical satellite program is reviewed to illustrate

these objectives. A discussion that highlights the reliability

objectives of space missions as contrasted with military or

industrial missions is given. Actual experience gained by utiliza-

tion of this program is shown by results obtained with several

scientific satellites that have been successfully orbited Author

N63-20612 National Aeronautics and Space Administration.

Washington. D C

THE DEPOSITION OF VACUUM COATINGS BY MEANS OF

ELECTRON BOMBARDMENT IPROTESS NANESENIYA

POKRYTIY V VAKUUME S PRIMENENIYEM ELEKTRONNOY

BOMBARDIROVKI I

V K Pereverzevv Sept 1963 24 p 11 refs Transl by Faro-

day Translations into ENGLISH from Tr Inst Met im A A

Baikova. Akad Nauk SSSR (Moscow), no 11, 1962 p 209-

22O

(NASA TT F-185) OTS: $0.75

A special vacuum sphere has been built in which it is pos-

sible to carry out the process of depositing thin films by the

method of evaporating and condensing very high-melting sub-

stances in a high or superhigh vacuum, using electron born-

bardment, together with control of the quality of the coating

and the conditions of deposition. Several different forms :,;

the deposition process have been investigated in relation to

a series of metals Methods of studying the process of de-

position of films of complex composit*on have been devel-

aped Author

N63-22713 National Aeronautics and Space Admin*stratlon

Lewis Research Center. Cleveland. Ohio

MINIMUM-OIL-FLOW REQUIREMENTS OF HIGH-SPEED

BALL BEARINGS AT TEMPERATURES TO SOO°F

Dean C Glenn and William J Anderson Washington, NASA.

Oct 1963 23p 15refs

(NASA TN D-1994) OTS: $075

A total of 58 minimum-oil-flow tests were performed on

eight pairs of deep-groove ball bearings at DN values (product

of bearing bore and speed) of 045 X 106 to 12 X 106 . thrust

loads of 1000. 2000. and 3000 pounds, and bearing temper-

atures to 800°F with air-oil-mist lubrication Minimum

required oil flows (of the order of 10 -4 to 10 -2 Ib/rnin) m-

creased with increasing DN. load. and temperature to 500 ° F

At 600 ° F. varnish deposits formed that apparently a*ded lubri-

cation and reduced the flow required below that at 500 ° F

Bearing temperature and torque generally decreased with

decreasing oil flow down to the minimum-oil-flow conditions

Author

18 MATERIALS, METALLIC

Includes cermets; mechanical and physical properties of

alloys and metals; and metallurgy For related information

see: 07 Chemistry: 17 Machine Elements and Processes:

19 Materials. Nonmetallic: 33 Stresses and Loads; and

34 Structural Design

N63-10986 National Aeronautics and Space Administration. Long-

ley Research Center, Langley Station, Va.

DETERIORATION OF CALCIA-STABILIZED ZIRCONIA

John D. Buckley (M.S. Thesis - Clemson Agr. Coll., June 1961)

Washington, NASA, Dec. 1962 23 p 6 refs

(NASA TN D- 1,595) OTS: $0.75

The possible causes of the physical breakdown and friability

exhibited by fused stabilized zirconia refractories when subjected

to severe cyclic heat treatment in the heat exchangers of ceramic-

heated blowdown jets were investigated. The crystal structure and

the colcio content of unused stabilized zirconia refractory and of the

deteriorated material were analyzed by X-radiation. Results of the

analysis showed that the deteriorated material was definitely less

stable (contained less cubic zirconia) than unused stabilized zirconio.
Author

N63-12926 National Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

OBSERVATIONS OF PI_OPERTIES OF SINTERED WROUGHT

TUNGSTEN SHEET AT VERY HIGH TEMPERATURES

E. C. Sutherland and William O. KIopp Wasl_ington, NASA, Feb.

1963 41 p 9 refs

(NASA TN D-1310) OTS: $1.00

The mechanical properties of five typical lots of commercial

tungsten sheet were examined at temperatures from 3650 ° to

5200 ° F. The ductile-to-brittle iransition temperature in bending was

also determined. Results showed that the properties varied widely

with the material lot. The greatest variation in mechanical properties

occurred at maximum temperatures. Trace elements and grain size

appear to affect high-temperature properties and the transition

temperature significantly. Author

N63-13183 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Vo.

TENSILE PROPERTIES AND SHEET-BENDING FATIGUE PROPER-

TIES OF SOME REFRACTORY METALS AT ROOM TEMPERATURE

Lee R. Foster, Jr., and Blond A. Stein Washington, NASA, Jan. 1963

32 p 5 refs

(NASA TN D-1592) OTS: $1.00

Results of tensile stress-straln tests and completely reversed

sheet-bending fatigue tests conducted at room temperature on un-

hatched sheet specimens of To-lOW tantalum alloy, D-31 niobium

alloy, pure tungsten, and Mo-O.5Ti molybdenum alloy ore presented.

Fatigue data from tests on similar specimens of 202443 aluminum

alloy and 17-7 PH stainless steel ore compared with previous data
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from axial-load tests on larger specimens of these materials to

determine whether the small size of the specimens used in this investi-

gation produces representative results. Comparisons of the various

materials on the basis of applied-stress--ultimate-strength and

strength-density ratio also are presented. Author

N63-14402 National Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

CONTINUED INVESTIGATION OF AN ADVANCED-TEMPER-

ATURE, TANTALUM-MODIFIED, NICKEL-BASE ALLOY

John C. Freche and William J. Waters Washington, NASA, Apr.

1963 31 p 17 refs

(NASA TN D-IS31) OTS: $0.75

The investigation of an advanced-temperature, NASA nickel-

bose alloy having a nominal composition in weight percent of 8

tantalum, 6 aluminum, 6 chromium, 4 molybdenum, 4 tungsten,

2.5 vanadium, 1 zirconium, 0.125 carbon, and balance nickel was

continued. This alloy appears to have considerable potentlal for

various aerospace applications. The average ultimate tensile strength

of the as-forged alloy ranged from 158,000 psi at room temper-

oture to 18,000 psi at 2100 ° F. This compares with 135,000 and

34,000 psi, respectively, for the as-cost alloy. Stress-rupture data

obtained up to 2100 ° F at 15,000 psi indicate average rupture
lives for the as-cast alloy of 1000, 100, and 10 hours at 1817 ° ,

1915 °, and 2015 ° F, respectively. Impact tests provided evidence

of alloy ductility. Additional evidence of workability was also ob-

tained. Room-temperature forging, accomplished by unidirectional

forging techniques, readily flattened _/2-inch-diameter, as-cost bars,

and thickness reductions of 50 percent were consistently obtained.

In oxidation tests at 1900 ° F, relatively low oxidation rates were

obtained, although spalling of the oxide scale was observed upon

cooling through the 800 ° to 600 ° F range. The weight gain per

unit surface area for the NASA alloy was 2.9 and 6.5 milligrams

per square centimeter after SO and 200 hours exposure, respectively.

These ore not excessive oxidation rates, particularly for short-time

applications; however, spoiling may pose o problem in applications

where frequent temperature cycling occurs. Author

N63-14405 National Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

INFLUENCE OF FLUORINE ENVIRONMENT ON THE MECHAN-

ICAL PROPERTIES OF SEVERAL SHEET ALLOYS

Hadley T Richards and Morgan P. Hanson Washington, NASA,

Apr. 1963 15 p 8 refs

(NASA TN D-1706) OTS: $0.50

The effect of a liquid-fluorine environment on the mechanical

properties of several sheet alloys was investigated. The smooth and

notch tensile strengths and the elongation properties of steel, nickel,

aluminum, and titanium alloys were determined in liquid-nitrogen

and liquid-fluorine environments (-320 ° F). Possible deterioration

in the presence of fluorine and high stresses was detected by com-

paring the properties of alloys exposed to the two fluids at -320 ° F.

The commerciabquolity fluorine used contained contaminants. The

results of tests in liquid fluorine indicated possible degradation of

the mechanical properties of the sheet alloys. Following 2-hour

exposure, the decrease in tensile strength ranged from negligible to

a maximum reduction of approximately 11 percent. Elongation

showed similar trends. The sharp-notch strengths appeared to be

unaffected by the liquid fluorine. Variations in test results and surface

appearance could have been clue to varying amounts of contaminants

in the liquid fluorine. There was no evidence of ignition on any of

the specimens that were fractured in the liquid-fluorine environment.
Author

N63-15772 National Aeronautics and Space Administration

Langley Research Center, Langley Station. Va

AN EXPERIMENTAL INVESTIGATION OF THE EFFECTIVE-

NESS OF SINGLE ALUMINUM METEOROID BUMPERS

Donald H Humes Washington, NASA. May 1963 25 p 4 refs

(NASA TN D-1784) OTS $075

An experimental investigation of the effectiveness of single

aluminum meteoroid bumpers has been mad,=. For impact veloci-

ties up to 15.000 ft/sec, the penetration of O.062-inch-diameter

copper spheres into aluminum targets can be greatly reduced by

using a properly selected bumper placed an adequate distance

from the main wall In the velocity range of this investigation,

there was a limit to the depth to which some bumper-protected

targets were penetrated that occurred at a relatively low impact

velocity, the lower velocity projectiles producing deeper penetra-

tions than the higher velocity projectiles. The effectiveness of the

bumper against the higher velocity projectiles was caused by the

shattering of the projectiles as they penetrated the bumper at

these velocities and by the dispersion of the resulting fragments

over a large area of the main wall. The degree of fragmentation

was a function of the impact velocity. The limit to which the

aluminum bumper-protected targets were penetrated by copper

spheres is a function of the bumper thickness. The optimum

bumper thickness was between 0,5 and 20 times the diameter of

the impacting projectile, At veloCities great enough to cause

fragmentation of the projectile, the penetration decreased with

increased bumper standoff distance, up to a point, beyond which

further increases in the bumper standoff distance had no effect

on the penetration A standoff distance greater than 8 projectile

diameters was required to limit penetration in a bumper-protected

target Author

N63-16161 National Aeronautics and Space Administration

Lewis Research Center. Cleveland. Ohio

PRELIMINARY INVESTIGATION OF MELTING, EXTRUDING,

AND MECHANICAL PROPERTIES OF ELECTRON-BEAM-

MELTED TUNGSTEN

Walter R Witzke. Earl C Sutherland and Gordon K Watson

Washington. NASA. May 1963 42 p 20 refs

(NASA-TN-D-1707) OTS $125

Three tungsten ingots were prepared by the electron-beam-

melting process Billets machined from the ingots were successfully

hot extruded in high- and low-velocity extrusion presses. The

mechanical properties of the extruded electron-beam-melted tung-

sten were determined by tensile tests at temperatures from 70 °

to 3900 ° F These data were compared to those of tungsten

prepared by the powder-metallurgy process Author

N63-16296 Natlonat Aeronautics and Space Admtmstratlon.

Washington D C

PROGRESS REPORT OF THE NASA SPECIAL COM_,'_:_TEE

ON MATERIALS RESEARCH FOR SUPERSONIC TRANS-

PORTS

Richard H Ranng. J W Freeman, J W Schultz. andV R Voorhees

(MichlganU) May 1963 191 p 3refs
(NASATN-D-1798) OTS: $3 50

Actwltles of the NASA Special Committee in Matenals Re

search for SupersomcTransports during the first 19 months of its

life are summarized Detailed results from the several investigations

of sheet materials for wings and fuselage made under the Commit-

tee cognizance are presented Committee recommendations for

further research are outlined Author

N63-17340 National Aeronautics and Space Administration

Langley Research Center. Langley Slat=on, Va

INVESTIGATION OF MECHANICAL PROPERTIES AND

METALLURGICAL CHARACTERISTICS OF A METALLIC

CHROMIUM AND MAGNESIUM OXIDE COMPOSITE

Charles R Manmng Jr, and Dick M Royster Washington.

NASA, June 1963 45p 7 refs

(NASATN D-1785) OTS $1 25

An experimental investigation has been made to evaluate

an uncoated, thin. composite sheet material, containing metallic

chromium and magnesium oxide, for aerospace applications in

the temperature range where coated refractory metals also
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are being considered The evaluation consisted of mechanical-

property tests, both at room and elevated temperatures up to

2600 ° F. The effect of preoxidation at various temperatures

on the room-temperaturepropert=esisshown. Bend and tensile

transition temperatures were also determined, and static oxida-

tion tests were performed up to 2800 ° F, The metallurgical

study included identification of the oxide films by X-ray anal-

ysis and also a study of the solid-state reactions taking place

between the chromium and the ceramic material by the use of

light and electron microscopy Fabrication of the composite

is discussed briefly. A description of the equipment and pro-

ced0res utdized in performing the evaluation tests is included,

Author

N63-18133 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Va

AN INVESTIGATION OF A NEW NICKEL ALLOY STRENGTH-

ENED BY DISPERSED THORIA

Charles R. Manning. Jr., Dick M. Royster. and David N. Braski

Washington. NASA, July 1963 39p 13refs

(NASATN D-1944) OTS: $1.00

An experimental investigation was made to evaluate sheet

material composed of a new nickel alloy strengthened by dis-

persed thoria, for aerospace applications in the temperature

range from 1.800°F to 2.400 °F. Mechanical-property tests

were made at room and at elevated temperatures from 1.700 ° F

to 2.570 ° F The effect of preoxidation at various temperatures

on the room-temperature tensile properties is also shown. One

diffusion coating was evaluated to determine its effectiveness in

reducing oxidation. Fabrication studies included machining,

diffusion-bond joining, and several different welding processes.

A description of the equipment and procedures utilized in per-

forming the evaluation tests is also included. The metallurgical

study included X-ray analysis and a microstructural examination

of uncoated and coated sheet material, Author

N63-18312 National Aeronautics and Space Administration.

Washington, D.C.

TUNGSTEN AND MOLYBDENUM

CurtAgte and JiriVacek 1963 295 p 410refs Transl. of the

book "Wolfram a Molybden". State Publishing House of Tech.

Lit,. Prague. 1954

(NASATT F-135) GPO: $1.00

The production of tungsten and molybdenum by powder

metallurgy is considered. Discussed are: (1) tungsten and

molybdenum occurrence; (2) extracting tungsten and molyb-

denum from ores. concehtrates, and extraneous products; (3)

refining tungstic and molybdic acids for production of ductile

metal; (4) industrial methods of producing ductile semiproducts

from tungsten and molybdenum; (5) working tunsten and

molybdenum into ductile semiprcducts; (6) production and

working of highly sinterable tungsten; (7) properties of tung-

sten and molybdenum; (8) tungsten and molybdenum metal-

Iography; (9) alloys of tungsten and molybdenum; (10) technical

uses of tungsten and molybdenum, N.E.A.

N63-18773 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

A METHOD FOR PREDICTING THE STATIC STRENGTH OF

A STIFFENED SHEET CONTAINING A SHARP CENTRAL

NOTCH

Herbert A. Leybold Washington. NASA. Aug. 1963 24 p 8 refs

(NASATN D-1943) OTS; $0.75

The structural configurations treated consist of a thin sheet

with a notch, and a stiffener centrally located over the notch.

Residual static strengths are predicted for three structural con-

figurations having ratios of notch area to stiffener area equal

to 0,2, 10. and 50. Two aluminum alloys. 2024-T3 and

7075-T6. were investigated The predicted results are com-

pared with a limited number of experimental results, and fair
agreement is obtained. Author

N63-21894 National Aeronautics and Space Administration

Ames Research Center, Moffett Field. Calif.

MOMENTUM ACCOMMODATION OF N +. N2 +. AND A +

INCIDENT ON COPPER AND ALUMINUM FROM 0.5 TO 4

KEY

Howard F. Savage and Michel Bader Washington. NASA.

Sept 1963 24 p 10 refs

(NASA TN D-1976) OTS: $0.75

Momentum accommodation coefficients were determined

with a two-component microbalance by measuring the nor-

mal and tangential components of the force imparted to a

flat plate (Cu or AIr by the impinging ion beam (N +, N2 +,
or A+). Ion energies were varied between 0.5 and 40 key.

and the angles of incidence ranged from 0 ° to 50 ° from the

normal. It is suggested that most of the reflected momentum

is due to the ejectiop of target atoms (sputtering) Author

N63-22110 National Aeronautics an(] Space Adm4mstratlon

Lewis Research Center. Cleveland Ohio

ALLOYING EFFECTS ON TUNGSTEN-FIBER-REINFORCED

COPPER-ALLOY OR HIGFI-TEMPERATURE-ALLOY MATRIX

COMPOSITES

Donald W Petrasek and John W Weeton Washington NASA

Oct 1963 68 p 20 refs

(NASA TN D 1568) OTS $1 75

An investigation was conducted to determine tire effect

of alloying on the tensde properties and rrqlcrostrLJCtLJre of

tungsten fiber reinforced composites Composites were

made of tungsten fibers mhltrated with copper binary alloys

that contain elements of varying solubdlty in tungsten Room

temperature tensile tests were made on the composites and

a metallo{`}raphlc study of tl_e mlcrostructLJre of the fiber

metal matrix interface was condu(;ted In addition metallo

graphic studles were made of tungsten fibers inflitrate(J with

alloys 70N_ 30Fe S 816 and L 605 As the depth of

penetration of the alloy into the fiber increased a (h_rnase

in both tensde strength and ductdlty of tile composite resulted

A notch embrlttlement effect due to the formation of a I)rmle

alloy zone with the tun(]sten hber w,_ts observed and {.lave

rise to greater reductions m tensile properties and du(:tHity

hehawor than woklld Ire predl(:ted by a law of mlXtLire relahon

alone A Lit |1or

N63-22112 National Aeronautics an(| Space AdnHrlistratlon

Lewis Research Center Clevehln(| Chirr

STRESS-STRAIN BEHAVIOR OF TUNGSTEN FIBER-REIN-

FORCED COPPER COMPOSITES

Dawd L ac Danlels R()bPit W Je_h amt John W Weeton

Waslnn(lton NASA O{t 1963 45p 36Hffs

INASA TN D 1881) OTS $1 55

All investt[latlOl_ w_ts (Ol/dtlt:tr,d tO (|eternllne tile stress

slr_lln l)nhavlor and tensile propelhes of metallic _nnlposltes

and to relate then] to the properties of the base matellt|Is

Room tenlpefatLlfe teiisile and (]ynanll(: irlodulus tests were

used to determine these properties The composltes we,'e

reinforced with either continuous or discontinuous fibers

The tensde properties and stress strata behawor of compos-

ites reinforced with either type of fiber were smldar and

in both cases, the full strength of the fiber was utdlzed

Author

19 MATERIALS, NONMETALLIC
Includes mechanical and physical properties of nonmetals

(e.g.. plastics). For related information see: 07 Chemistry;

17 Machine Elements and Processes; 18 Materials, Metallic:

33 Stresses and Loads; and 34 Structural Design
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N63-10625 National Aeronautics and Space Administration.

Ames Research Center, Moffett Field, Calif.

INITIAL WEIGHT LOSS OF PI.ASTICS IN A VACUUM AT TEMPER-

ATURES FROM 80" TO 500" F

Hermilo R. Gloria, W. James Stewart, and Raymond C. Savin

Washington, NASA, Dec. 1962 20 p 13 refs

(NASA-TN-D-1329) OTS: $0.50

Initial rates of weight loss are determined for five plastic mate-

rials at pressures from 3 x 10 .7 to 3 x 10 .6 mm H9 and at tempera-

tures ranging from 80 ° to 500 ° F. The materials tested include two

thermoplastics, polytetrafluoroethylene and polycarbonate; two types

of reinforced phenollcs; and o relatively pure epoxy resin. The effect

of material thickness on initial rate of weight loss for oil the test

materials is also presented. Author

N63-11517 Notional Aeronautics and Space Administration,

Washington, D.C.

MATERIALS FOR SPACE EXPLOIIATION

Don D. Davis, Jr., George F. Pezdirtz, Leonard Roberts, Richard H

Kemp, and Hubert B. Probst 1962 47 p 92 refs Papers pre-

sented at Session U of the NASA-University Conf. on the Science and

Technol. of Space Exploration, Chicago, Nov. 1-3, 1962 (See N63-

11502 03-29)

(NASA-SP-27) GPO: $035
CONTENTS:

I. SPACE ENVIRONMENT AND ITS EFFECTS ON MATERIALS

D. D. Davis, Jr. (NASA. Langley Research Center) 11 p

25 refs

2. NONMETALLIC MATERIALS FOR SPACECRAFT G.F. Pez-

dirtz (NASA. Langley Research Center) 10 p 16 refs

3. ABALATION MATERIALS FOR ATMOSPHERIC ENTRY L.

Roberts (NASA. Langley Research Center) 8 p 30 refs

4 FLOW AND FRACTURE PROBLEMS IN AEROSPACE VEHI-

CLES R. H Kemp (NASA. Langley Research Center) 8 p

5 refs

5. HIGH-STRENGTH MATERIALS RESEARCH H. B. Probst

(NASA. Langley Research Center) 8 p 16 refs

N63-12193 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

COMPATIBILITY OF MOLTEN URANIUM DIOXIDE WITH FIVE

REFRACTORY MATERIALS

William A. Sanders and Isadore L. Drell Washington, NASA, Jan.

1963 33 p 16 refs

(NASA TN D-1442) OTS: $1.00

The compatibility of molten uranium dioxide with tungsten,

tantalum, tantalum diboride, tantalum carbide, and hafnium carbide

was determined at 5220 ° F for a test period of 15 minutes in o static

argon atmosphere. Reactions occurred in oil cases; however, the use

of tungsten, tantalum, or hafnium carbide in contact with molten

uranium dioxide appears possible for short time applications. Author

N63-18659 National Aeronautics and Space Administration

Langley Research Center, Langley Station. Va

AN EXPERIMENTAL EVALUATION OF THREE TYPES OF

THERMAL PROTECTION MATERIALS AT MODERATE HEAT-

ING RATES AND HIGH TOTAL HEAT LOADS

Andrew J Chapman Washington. NASA. July 1963 22 p

8 refs

(NASA TN D-1814) OTS: $075

Three types of materials have been tested in an electric-

arc-heated alrstream to compare their performances as thermal-

protection systems for reentry applications, involving long

heating penods and high total-heat loads Test-stream condi-

tions and the specimen configuration were held constant for all

tests The quantity of heat dissipated by a specimen while its

back-surface temperature was limited to a given value was used

as a criterion for evaluating the materials The tests indicated

that charring composite materials .were ,nore effectwe than

porous ceramic materials with an ablative filling or than low-

temperature ablating materials. Author

N63-18776 National Aeronautics and Space Administration.

Ames Research Center. Mallets Field. Calif

AERODYNAMIC EVIDENCE PERTAINING TO THE ENTRY OF

TEKTITES INTO THE EARTH'S ATMOSPHERE

Dean R. Chapman, Howard K Larson. and Lewis A Anderson.

Washington, US. Govt. Print Off., 1962 26p 32refs

(NASA TR-R-1341 GPO: $0.40

Evidence is presented which shows that the Australian and

Java tektites entered the earth's atmosphere and experienced

ablation by severe aerodynamic heating in hypervelocity flight

The laboratory experiments on hypervelocity ablation have

reproduced ring-wave flow ridges and coiled circumferential

flanges like those found on certain of these tektites System-
atic striae distortions exhibited in a thin layer beneath the

front surface of australites also are reproduced m the laboratory

ablation experiments, and are shown to correspond to the cal-

culated distortions for aerodynamic ablation of a glass About

98 percent of Australian tektites represent aerodynamically

stable configurations during the ablative port=on of an entry

trajectory Certain meteorites exhibit surface features similar

to those on tektites Author

N63-21896 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

CALCULATION OF ELECTRON ENERGY DEPOSITION IN

THIN-FILM POLYMERIC MATERIALS

Louis A Teichman and Ernest S. Armstrong Washington.

NASA, Oct 1963 11 p 6 refs

(NASA TN D-2010) OTS: $050

A procedure has been presented for approximating the

energy deposited in shielded and unshielded polymer films

by electrons entering the material normal to the surface The

analysis employs numerical methods to determine the average

path length of an electron in a material for which the atomic

density, atomic number, and mean excitation potential are

known It has been applied to three cases, including that

of the inflated Echo II balloon, with incident electron _,:net,c

energ=es up to 6 Mev Characteristic variations ol the de-

posited energy with incident electron kinetic energy have

been derived Author

20 MATHEMATICS
Includes calculation methods and theory; computers; data

processing; and numerical analysis. For related information

see: 08 Communications: 09 Electronics; 10 Facilities,

Research and Support: and 22 Navigation and Guidance

N63-10202 NationaL Aeronautics and Space Administration,

Washington, D. C.

MEASUREMENT OF THE STATE VECTOR

C. A. Harvey (Minneapolis-Honeywell Regulator Co.) Nov. 1962

23 p 3 refs investigation conducted at Minneapolis-Honeywell

Regulator Co. under sponsorship of NASA

(NASA Contract NASr-27)

(NASA TN D-1590) OTS: $0.75

Methods ore described which may be used to transform the

equations of motion of o vehicle to a standard form, measure the

state of the system when described in this standard form, and remove

first flexure mode effects from pitch-rate signals. Author
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N63-10952National Aeronautics and Space Administration,

Washington, D.C.

A LOGICAL NET MECHANIZATION FOR TIME-OPTIMAL REG-

ULATION

Fred B. Smith, Jr. (Minneapolis-Honeywell Regulator Co.) Dec.

1962 35p 3refs

(NASA Contract NASr-27)

(NASATN D-1678) OTS: $1.00

A technique is described for mechanizing relay controllers. A

quantized phase space for the plant is mapped into two or more

points by o collection of logic elements whose Boolean inputs are the

quantlzed variables. If the switching surfaces are known explicitly,

the logic (the mapping function) of the controller may be computed

in a straightforward manner. If the surfaces ore known only implicitly,

the logic may be adjusted on a representative collection of particular

values of the desired mapping function. Experimental results are

presented for time-optimal control of third-order and fourth-order

plants. Author

N63-11506 National Aeronautics and Space Administration,

Washington, D.C.

DATA ACQUISITION FROM SPACECRAFT

John T. Mengel, Joseph W. Siry, Albert G. Ferrls, William R. Bandeen,

and Charles D. Kirsten 1962 58 p 35 refs Papers presented

at Session J of the NASA-University Conf. on the Science and Technol.

of Space Exploration, Chicago, Nov. 1-3, 1962 (See N63-11501

03-29)

(NASA-SP-16) GPO: $0.40

CONTENTS:

1. INTRODUCTION J.T. Mengel (NASA. Goddord Space

Flight Center) 1 p

2. DATA PROCESSING FOR ORBIT DETERMINATION J.W.

Siry (NASA. Goddard Space Flight Center) 13 p

3. DATA ACQUISITION AND PROCESSING FROM SCIENTIFIC

SATELLITES A.G. Ferris (NASA. Goddard Space Flight

Center) 6 p 1 ref

4. DATA PROCESSING FROM METEOROLOGICAL SATEL-

LITES W. R. Bandeen (NASA. Goddard Space Flight

Center) 19 p 13 refs

S. DATA ACQUISITION AT PLANETARY RANGES C. C.

Kirsten _,JPL) 17 p 21 refs

N63-11536 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

THE N-BODY CODE--A GENERAL FORTRAN CODE FOR SOLU-

TION OF PROBLEMS IN SPACE MECHANICS BY NUMERICAL

METHODS

William C. Strock, Wilbur F. Dobson, and Veorl N. Huff Washing-

ton, NASA, Jan. t963 94 p 11 refs

(NASATN D-1455) OTS:$2.25

A general astronomical integration code designed for a large

class of problems in space mechanics that may be solved by numerical

integration is described. The equations of motion provide for the ef-

fects of up to eight gravitating celestial bodies, oblateness and aero-

dynamic forces from the celestial body at the problem origin, propul-

sion system thrust, and rotation of the body at the origin. Author

N63-11612 National Aeronautics and Space Administration,
Washington, D.C.

AN EXPERIMENT IN THE USE OF PUNCHED CARDS IN THE

STUDY OF PROBLEMS RELATING TO TEKTITES

G. G. Vorob'yev Dec. 1962 8 p 6 refs Transl. by John F.

Holmon & Co., Inc. of "Opy_ ispol'zovaniya perfokort pri izuchenii

problemy tektitov" from Meteoritika (USSR), Issue 22, 1962 p 157-
161

(NASA TT F-114) OTS: $0.50

A manual system has been worked out for sorting 10,000 or

more punched cards for classifying and systematizing tektite data.

The system may be adapted to the field of meteoritics proper with
no special changes. Author

N63-11620 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

A METHOD FOR COMPUTING THE EFFECT OF AN ADDITIONAL

OBSERVATION ON A PREVIOUS LEAST-SQUARES ESTIMATE

Patrick A. Gainer Washington, NASA, Jan. 1963 17 p 6 refs

(NASA TN D-1599) OTS: $0.50

Simple expressions ore derived by which the effects of the new

observation on the previously estimated regression coefficients and

their covariance matrix may be computed without matrix inversion

when observation errors are uncorrelated. The derivation is easily

followed and produces on expression that is the some as that ob-

tained from statistical filter theory for uncorreloted errors. Author

N63-12061 National Aeronautics and Space Administration,

Washington, D.C.

APPROXIMATE SOLUTION TO A NONLINEAR DIFFERENTIAL

EQUATION OF THE THIRD ORDER WITH THE N. N. BOGO-

LYUBOV ASYMPTOTIC METHOD

A. D. Maksimov Jan. 1963 11 p 5 refs Transl. of "Prlblizhen-

noye Resheniye Nelineyogo Differentsial'nogo Uravneniya Tret'yego

Poryadka Asimptoticheskim Metodom N. N. Bogolyubovo." Izvest.

Akad. Nauk SSSR, Otdel. Tekh. Nauk: Energetika i Avtomatika, (Mos-

cow), 1962, no. 3 p 196-200 OTS: $0 S0

The expressions developed have application to the investigation

of rapidly damped oscillation processes in systems of the third order.

Author

N63-12312 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

A CENTRAL FACILITY FOR RECORDING AND PROCESSING

TRANSIENT-TYPE DATA

Richard L. Smith, Charles W. Mealey, Jr., Charles F. Kodow, Arthur

D. Brenza, Richard N. Bell, John C. Sturman, and Allen L. Perry

Washington, NASA, Jan. 1963 81 p 1 ref

(NASA TN D-1320) OTS: $2.25

The data system described has the capacity of recording and

automatically processing transient-type data in the frequency range

of 0 to 10,000 cps. Data ore recorded in both analog and digital

form on magnetic tape and are processed by either on analog or a

digital computer. Special shielded cable is used to transmit the

data at low voltage levels from six test facilities over cable lengths

up to 7,000 feet. Identification and search features ore provided as

well as a quick-look feature using a storage-type oscilloscope. The

system has been in operation since March 1960. Author

N63-13283 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

A NUMERICAL SOLUTION OF THE PROBLEM OF MIXING Of

LAMINAR COAXIAL STREAMS Of GREATLY DIFFERENT DENSI-

TIES-ISOTHERMAL CASE

Herbert Weinstein and Carroll A. Todd Washington, NASA, Feb.

1963 27 p 7 refs

(NASA TN D-1534) OTS: $0.75

The system under consideration is a slow-moving, heavy inner

stream surrounded by a fast-moving, light outer stream infinite in

extent. The flow region of interest lies between the inner jet entrance

and the end of the potential core. The density ratio of the two streams

may vary through several orders of magnitude, and no restrictions ore

placed on the velocities of the two components. The only information

required is the initial velocity and concentration profiles and the

physical properties of the fluids. An equation set is derived and

solved numerically for several sets of input parameters. A system of

equations that is not extremely sensitive to physical property varia-

tions results from the manner in which the variables are made dimen-

sionless. A diffusion equation valid for high values of the density

ratio is employed. No consideration is given to the hydrodynamic

stability of the system. Results ore calculated for a given set of
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physicalpropertiesandarangeofvaluesofdensityandvelocity

ratio. These results include the following_ (1) The potential core length

is approximately 6 radii for fluids of the same density and a velocity

ratio of 100. (2) For values of density ratio above 20, the effect of

varying density ratio is small. (3) For Froude numbers of 102 or less,
the mass and momentum transfer become second-order effects com-

pared to the acceleration due to the force field. (4) Large changes

in the values of physical properties of the two fluids cause relatively

small changes in potential core length. Author

bl63-13793 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

A VARIATIONAL METHOD FOR THE OPTIMIZATION OF INTER-

PtANETARY ROUND-TRIP TRAJECTORIES

John S. Mac Kay and Leonard G. Rossa Washington, NASA, Mar.

1963 33 p 9refs

(NASA TN D-1660) OTS: $I .00
The indirect method of the calculus of variations is used to

optimize interplanetary round-trip trajectories for the case of a single,

central, attracting body. The method of solution makes use of certain

portia1 derivative properties of the Lagranglan multipliers associated

with the Mayer formulation of the variational problem. This property

of the multipliers allows the construction of mathematical expressions

for certain other partial derivatives that must vanish when an opti-

mum round trip has been found. These expressions ore developed for

the cases of propulsion systems using (I) fixed thrust and specific

impulse or (2) variable thrust and constant exhaust-jet power. Two

numerical examples demonstrate how the analytical results may be

applied to the solution of round-trip problems including (1) actual

three-dimensional planetary positions and (2) planetocentric maneu-

vers. Author

N63-14249 National Aeronautics and Space Administration. Mar-

shall Space Flight Center, Huntsville, Ale.

A RECURSION RELATION ASSOCIATED WITH A CERTAIN

SPECIAL TYPE DETERMINANT

E. Bayiis Shanks Washington, NASA, Apr. 1963 6 p

(NASATN D-II12) OTS:$0.S0

This paper is concerned with the development of formulas of a

recursive nature from o certain special-type determinant. These formu-

las lead directly to computational routines that are effective in the

evaluation of such determinants. Such computational routines are also

applicable to a wide variety of recursion formulas, obtained by

specialization 01 the parameters involved Author

N63-15421 Natlonal Aeronautics and Space Administration

Marshall Space Flight Center. Huntsville. Ala

PERIODIC SOLUTIONS OF THE RESTRICTED THREE BODY

PROBLEM REPRESENTING ANALYTIC CONTINUATIONS OF

KEPLERIAN ELLIPTIC MOTIONS

Richard F Arenstorf Washington. NASA. May 1963 18 p 10 refs

(NASATN D-1859) OTS $050

A detaded mathematical proof is given in this report for the

following new result: In the restricted three-body problem with

small mass ratio, there exist one-parametric analytic families Of

synod_catly dosed solution curves, which are near rotating Keplenan

eihpses with rational sidereal frequencies and appropriate positive

eccentricities Author

N63-17119 National Aeronautics and Space Administration

Goddard Space Fhght Center. Greenbelt. Md

SATELLITE OBSERVATIONS OF THE EQUATORIAL IONO-

SPHERE

L J Blumle Washington. NASA. June 1963 11 p 16refs

(NASATN D-1756) OTS: $050

A method is presented for measuring total electron content

by observing the Faraday effect on satellite beacon transmitters

at a station located on the magnetic equator This method is

applied to data observed at Huancayo. Peru. between Septem-

ber 1961 and February 1962. The total electron content at

the magnetic equator was found to have nea:ly a 10 to 1 diurnal

variation with a maximum of 4 X 1017 electrons/m 2 near

1500 hours. Values of the thickness parameter (.INdh)/Nma x

for the observational period show an anomalous increase

around layer sunrise which is attributed to a departure from

thermal equilibrium. Author

N63-17143 National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt. Md

THE EXCITATION OF ELECTROACOUSTIC WAVES BY

ANTENNAS IN THE IONOSPHERE

H.A. Whale Washingtor. NASA.June 1963 18p 13refs

(NASATN D-1760| OTS: $0.50

Measurements of the impedance of an electrically short

7.75-mc antenna in the ionosphere indicate that power is

absorbed by some mechanism additional to electromagnetic

radiation. The importance of the radiation of energy as an

electron-pressure (electroacoustic) wave generated near the

antenna is discussed, and it is shown that the calculated power

radiated by this mechanism agrees well with the observations.
Author

NS3-17552 National Aeronautics and Space Administration.

Manned Spacecraft Center. Houston. Tex.
EQUATIONS FOR THE NEWTONIAN STATIC AND DY-

NAMIC AERODYNAMIC COEFFICIENTS FOR A BODY OF

REVOLUTION WITH AN OFFSET CENTER-OF-GRAVITY

LOCATION

Robert C. Ried. Jr and Edward E Mayo Washington. NASA.

June 1963 23p 5refs

(NASATN D-1085) OTS: $0.75

Equations which are easily adaptable to machine computa-

tion are presented for the preliminary prediction of the super-

sonic and hypersonic stability characteristics of bodies of

revolution with an arbitrary center-of-gravity location. The

equations have been programed and an example of their appli-

cation to a blunt reentry configuration is presented Author

N63-18130 Nat,onal Aeronautics and Space Administration

Marshall Space Flight Center. Huntsv=lle. Ala

ON THE ERROR PROPAGATION OF SOME INTERPOLATION

FORMULAS FOR SECOND-ORDER DIFFERENTIAL EQUA-

TIONS

Erwm Fehlberg Washington NASA. July 1963 31 p refs

(NASA TN D-1834) OrS $1 O0

Simple extrapolation formulas are presented for the

propagation of the truncation error for interpolation formulas

integrating y" fix.y) These error formulas are applied to the

_nterpolatlon formulas of Milne and Gauss. and their accuracy

I_ dhJstrated by examples The error formulas are extended

to cover the case of interpolation formulas for y" = flx.v._")

1he mterl)olat_or, formulas of Mdne and Gauss are supple

ment(,_(l |)y new formulas for y in such a way that the combined

formulas have the same small error parameter E as the original

f_,ri_ t]las of Milne o¢ Gauss Examples demonstrate the accu

ra(y ()J The error Iormulas for these new interpolation formulas
Author

N63-18160 National Aeronaut=cs and Space Administration

Langley Research Center. Langley Station. Va
TABLES FOR THE INTEGRAL OF THE CIRCULAR BIVARIATE

NORMAL FREQUENCY FUNCTION

William L Weaver and KathleenC Wicker Washington. NASA.

July 1963 38p 7 refs

(NASA TN D-1819) OTS: $1 O0

Tables are presented for the integral of the offset circular

bivariate normal (circular binormal) distribution function over

two types of regions of the distribution: (1) circles centered

at the origin of coordinate axes. and (2) infinite sectors bounded
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ononesidebyaninfiniteradiusvectorpassingthroughthe
or=ginThetablescanbeusedtodeterminetheintegralofthe
circularfunction over annular regions about the origin of coor-

dinate axes. and the integral over regions bounded by two

infinite radius vectors of arbitrary direction The evaluation of

the integral was performed numerically by using the quadrature
formulas of Gauss, Author

N63-20889 National Aeronautics and Space Administration

Lewis Research Center. Cleveland, Ohio

TABLE OF 2Ft (a,b;c;z) FOR a = 0(1/2)7, b = 0(112)7. AND
c = 0(112)512 WITH COMMENTS ON CLOSED FORMS

OF zFt (a.b;c;z)

K DavidSteidley Washington, NASA, Sept 1963 28p 12 refs

(NASATN D-1735) OTS: $075

A table of Gauss' hypergeometric function 2F1 (a.b:c;z)

has been constructed that displays the analytic form for all

integer and half-integer combinations from 0 to 7 of the param-

etersaandb, and0to 5/2 of c In addition, a table is provided

that gives the hypergeometric function in closed form for certain

general relations among a, b. and c Also shown is a simple

function of 2F1 (a,b:c:z) that yields all the classical orthogonal

polynomials in algebraic form Author

N63-21435 NationalAeronautics and Space Administration,

Washington, D.C

QUALITY PROGRAM EVALUATION PROCEDURES

Sept. 1963 69 p

(NASA SP-6003) OTS: $1.75

Quality program evaluation procedures and related survey

checklists are presented which are to be used in the evalua-

tions of quality procedures and controls being applied to

manned spaceflight programs, The program has three oblec-

tives: (1) to establish uniform standards for evaluating the

degree and effectiveness of quality practices and controls.

(2) to identify quality-type problems for evaluation and correc-

tion. and (3) to permit evaluation of various methods of

controlling a specific quality area. leading to improved reliability

and safety levels The program is designed to identify problem

and improvement areas consistent with the severe reliability

and safety requirements of manned spaceflight systems. P VE

N63-22162 National Aeronautics and Space Administration

Lewis Research Center, Cleveland, Ohio

A GENERAL IBM 704 OR 7090 COMPUTER PROGRAM

FOR COMPUTATION OF CHEMICAL EQUILIBRIUM COMPO-

SITIONS. ROCKET PERFORMANCE, AND CHAPMAN-JOU-

GUET DETONATIONS. SUPPLEMENT I -- ASSIGNED AREA-

RATIO PERFORMANCE

Sanford Gordon and Frank J, Zeleznik Washington. NASA.

Oct, 1963 82 p 2 refs

(NASA TN D-1737) OTS: $2,00

An addition to the computer program _s gtven that per-

mits calculations of theoretical rocket performance for assigned

area ratios The use of thermodynamic derivatives to increase

accuracy of interpolat=on m a specified range _s d=scussed A

sample problem _s included to dlustrate the use of the pro-

gram and to indicate the accuracy of the calculations

Author

21 METEOROLOGY
h_cludes climatology, weather forecasting: and lower atmos-

phere studies. For related information see: 05 Astronomy

and Astrophysics; 12 Geophysics; and 29 Space Sciences

N63-12003 National Aeronautics and Space Administration. Mar-

shall Space Flight Center, Huntsville, Ala.

MONTHLY AND ANNUAL WIND DISTRIBUTIONS AS A FUNC-

TION OF ALTITUDE FOR SANTA MONICA, CALIFORNIA (PA-

CIFIC MISSILE RANGE)

J. W. Smith Washington, NASA, Jan. 1963 157 p 16 refs

(NASA TN D-1569) OTS: $3.00

Statistical wind distributions for Santa Monico, California

(Pacific Missile Range), ore presented in tabular form as a function

of altitude for monthly and annual periods. The data are tabulated

at 1-kin intervals from the surface to 27-kin altitude and are

based upon four observations doily for 5 years of serially completed

upper-wind observations mode between January 1, 1956, and

December 31, 1960. The tabulations ore arranged to show cumulative

percentage frequencies of occurrence of: scalar winds; zonal and

meridional wind components; semiplanor wind components from each

of the four cardinal directions; and the vector, zonal, and meridional

wind shears for 1000-m altitude layers. Time-altitude cross sections

of the zonal and meridionol wind components are presented, and a

brief discussion of the wind data is given. Author

N63-12586 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

THE ATMOSPHERE AS A PART OF THE SPACE ENVIRONMENT

Richard A. Hard, Wilber B. Huston, and Harold B. Tolefson Wash-

ington, NASA, Jan. 1963 100 p 126 refs

(NASA TN D-1387) OTS: $2.25

CONTENTS:

I. COMPOSITION, TEMPERATURE, DENSITY, AND PRESSURE

OF THE ATMOSPHERE Wilbur B. Huston 3-33 54 refs

(See N63-12587 06-21 )

2. RADIATION BALANCE OF THE EARTH'S ATMOSPHERE

Richard A. Hard p 34-52 29 refs (See N63-12588

06-21)
3. WINDS AND MOTIONS IN THE ATMOSPHERE Harold B.

Tolefson p 53-96 43 refs (See N63-12589 06-21)

N63-14586 Notional Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.
A RADIATION VIEW Of HURRICANE ANNA FORM THE TIROS III

METEOROI.OGICAL SATELLITE

W. R. Bandeen, B. J. Conroth, W. Nordberg, and H. P. Thompson

Washington, NASA, Apr. 1963 18 p 7 refs Presented at the

Intern. Syrup. on Rocket and Satellite Meteorology, Washington,

Apr. 23-25, 1962

(NASA TN D-1713) OTS: $0.50

The Tiros III meteorological satellite, containing two television

cameras and o family of electromagnetic radiation experiments, was

launched on July 12, 1961. Nine days later, the satellite passed

directly over Hurricane Anna, the first hurricane of the 1961 Atlantic

season. Data gathered by o five-channel medium resolution radiom-

eter during one pass over the Hurricane are presented in the form of

maps; and certain implications of the data are discussed. Supporting

televison pictures are also given. The de;ign and calibration o! the

medium resolution radiometer are briefly described. Author

N63-15346 National Aeronautics and Space Adm_nlstrahon

Marshall Space Flight Center Huntsville Ala

CROSS SECTIONS OF TEMPERATURE. PRESSURE, AND

DENSITY NEAR THE 80TH MERIDIAN WEST

0rvel E Smith Wdham M Mc Murray and Harold L Crutcher

Washington. NASA May 1963 159p 21 refs
(NASATND-1541) OTS $300

This report provides monthly and annual temperature, pres

sure, and density analyses along the 80th meridian west from the

surface to 31 km These parameters are furmshed at constant

altitudes and are based on 3 years of data !957 to !960 The

information Is given in mean and standard dewahnn values for

each element Author
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N63-18657 National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt, Md.

SOME ASPECTS OF STRATOSPHERIC CIRCULATION

DERIVED FROM METEOROLOGICAL ROCKET FIRINGS

OVER THE UNITED STATES DURING THE WINTER OF 1961

Mohammad Rahmatullah (Pakistan Meteorol Dept.) Washing-

ton, NASA. July 1963 15p 10refs

(NASATN D-1755) OTS: $0.50

Data from six rocket-launching sites in North America

obtained from a series of meteorological-rocket firings conduct-

ed between January 16 and February 23, 1961. were analyzed

Time cross sections of winds at Wallops Island, Virginia. and

Cape Canaveral, Florida. are presented and discussed in the

light of synoptically signigicant situations as determined by the

1Ombchart Temperature soundings in the lower stratosphere

relevant to the typical situations are also considered. TIROS II

radiation data for orbits 827 and 957 have been analyzed in

order that the effect of ozone on stratospheric disturbances

might be studied It was found that the penetration of the

mesospheric westerly let to lower levels was associated with

the formation of a marked trough of low pressure over the

eastern United States, and coincided with the occurrence of a

severe cold period No final stratospheric warming was ob-

served, and by mid-February the westerlies were back to full

strength A mlcrostructure of the n-,esodecline at 63 km was

observed at Wallops Island and at White Sands. New Mexico

The analys_s of TIROS II radiation data pointed out that the

effect of changes in the ozone layer is completely masked by

the varying cloud pattern Author

N63 19370 National Aeronautics and Space Administration

Goddard Space Fhght Center. Greenbelt. Md
ARCTIC METEOROLOGY PHOTO PROVE POLARIZED

LIGHT EXPERIMENT (CONTINUATION OF PROJECT AMPP)

Gerald L Hempfhng Harold E Evans. Robert C Baumann. and

Richard J Andryshak Washington. NASA. Aug 1963 20 p

1 ref

(NASA TN D 1449) OTS: $075

Two Aerobee-lO0 rockets were launched from Fort

Churchill, Manitoba. Canada during May 1961 High-altitude

pictures were obtained which illustrated the polar*z'rig effects

of ice crystals At certain polarlzat¢on angles, ice. snow. and

clouds are cleady distinguishable Ice. snow, and clouds also

could be distinguished on properly exposed unpolarlzed black

and where photographs, although the distinction was not as

clear as on the polarized photographs Author

N63-21392 National Aeronaut_csand Space Administration

Wash_ng,ton D C

METEOROLOGICAL INVESTIGATIONS WITH ROCKETS

AND SATELLITES (METEOROLOGICHESKIYE ISSLEDO-

VANIYA S POMOSHCH'YU RAKET I SPUTNIKOV)

K Ya Kondratyev Sept 1963 288 p 322 refs Transt into

ENGLISH from Hydromet Press. Leningrad. 1962

(NASA TT F 115) OTS $400

Methods for investigating the structure, composition,

and dynamics of the upper atmosphere, and the possibility

of utilizing artlf,clal earth satelhres for studying weather-

forming processes in the troposphere and stratosphere are

discussed Modern information as to the compositqon, struc-

ture and wind patterns of the upper atmospheric layers is

given i[= detail as are the results of investlgatLons into solar
and terrestrial radiation Author

N63-23679 National Aeronautics and Space Administration

Goddard Space Fhght Center. Greenbelt. Md

THE AUTOMATIC PICTURE TRANSMISSION (APT) TV

CAMERA SYSTEM FOR METEOROLOGICAL SATELLITES

Rudolf A Stampfl and W,Iham G Stroud Washington, NASA.

Nov 1963 16p refs

(NASATN D-1915) OTS: $050

This paper describes an additional camera system for the

Nimbus satellite, designed for automatic and continuous real-

time picture transmission during day!ight The camera uses an

electrostatic storage vidicon which is exposed for 40 milh-

seconds, and read-out during the succeeding 200 seconds The

80a-line resolution and the 0 25-second scanning t_"ne per line

are compatible with standard 240-rpm facsimile equipment

which can be used for ground display A 5-watt transmitter

broadcasts the signal in the 136 Mc space telemetry band FM

is used and this makes a large variety of standard mobile com-

munication equipment readily adaptable. On the ground, a

manually tracked or even a fixed 10-db helix antenna, with a

commercially available receiver and facsimile, is the only equip-

ment required Author
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Includes autopilots: star tracking: inertial platforms: and air

traffic control. For related information see: 06 Auxiliary

Systems: 08 Communications: 09 Electronics: 10 Facilities,

Research and Support: 15 Instrumentation and Photog-

raphy; 20 Mathematics: and 29 Space Sciences

N63-10201 Notional Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

$AMF%ING STUDIES DOWNSTREAM OF HYDROGEN-NITROUS

OXIDE-DILUENT FLAMES

Burton O. Fine Washington, NASA, Nov. 1962 22 p 11 refs

(NASA TN D-1528) OTS: $0.7,5

Composition profiles were measured in the burned gas down-

stream of rich and lean hydrogen-nitrous oxide flat flames diluted

with nitrogen, argon, and air. It was proposed that the nitric oxide

found downstream of rich flames was formed by the reaction N;O +

H_NO + NH in the flame itself. Results for lean flames, based on the

rates of decay of N_O and the accumulation of NO, indicated that the
reaction N_O + O_2NO is about 20 times slower than N_C) + O •

Nz + O2 and has an activation energy considerably less than 30

kcal. The effect of thermal decomposition of NTO was n_gli_;_'te in

the downstream zone but was important within the flat- =tself.
Author

N63-10734 Notional Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

ANALYSIS OF GUIDANCE PERTURBATIONS FOR A LOW-

THRUST MARS ORBITER MISSION USING SNAP-8

Alan L. Friedlander Washington, NASA, Dec. 1962 83 p 5 refs

(NASA TN-D- 1433) OTS: $2.25

A typical low-thrust Mars orbiter mission using the Snap-8

power-generating system is studied from o guidance viewpoint. For

each of the three charocterlstic mission phases, the sensitivity of the

final trajectory state (velocity, position, and mass) due to errors in the

initial trajectory state and to thrust-vector errors is presented. The

analysis is based on linear perturbation theory; however, it is aug-

mented to account for the effects of large thrust-vector perturba-

tions. In general, low-thrust trajectories are found to be highly sen-

sitive to various sources of error. Authnr

N63-11507 Notional Aeronautics and Space Administration,

Washington, D.C.

CONTROL, GUIDANCE, AND NAVIGATION OF SPACECRAFT

David H. Schmieder, John B. Winch, John D. McLean, John C. Hou-

bolt, John D. Bird, Manuel J. Queijo, Rodney C. Wingrove, Brian F.

Doolin, and John V. Foster 1962 56 p 70 refs Papers pre-

sented at Session K of the NASA-University Conf. on the Science and

6O



Technol. of Space Exploration, Chicago, Nov. 1-3, 1962 (See N63-

11501 03-29)

(NASA-SP-17) GPO: $0.40
CONTENTS:

I. ADAPTIVE GUIDANCE S.H. Schmieder and J. B. Winch

(NASA. Marshall Space Flight Center) 8 p
2. A SURVEY OF MIDCOURSE GUIDANCE AND NAVIGATION

TECHNIQUES FOR LUNAR AND INTERPLANETARY MIS-

SIONS J. D. McLean (NASA. Ames Research Center)
6 p 4 refs

3. GUIDANCE AND NAVIGATION ASPECTS OF SPACE REN-

DEZVOUS J.C. Houbolt, J. D. Bird, and M. J. Queijo

(NASA. Langley Research Center) 14 p 6 refs
4. ATMOSPHERE ENTRY GUIDANCE AND CONTROL R.C.

Wingrove (NASA. Ames Research Center) 14 p 57 refs

5. SPACE VEHICLE ATTITUDE CONTROL B.F. Doolin (NASA.

Ames Research Center) 6 p 3 refs
6. GUIDANCE AND CONTROL COMPONENTS RESEARCH

J. V. Foster (NASA. Ames Research Center) 6 p

N63-117110 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

STUDY OF AN AUTOMATIC SYSTEM FOR CONTROl. OF THE

TERMINAL PHASE OF SATELLITE RENDEZVOUS

Edgar C. Lineberry, Jr., and Edwin C. Foudriat Washington, NASA,

1962 19 p 5 refs

(NASA TR R-128) GPO: $0.30

._n analytical and simulation study was conducted of an auto-

matic system to control the terminal phase of rendezvous between two

space vehicles. The system employs switching and thrust orientation

criteria based upon relative-motion parameters, first to establish

a collision course, and then to reduce the range and range rate to

zero, simultaneously. Techniques are developed for employing either

modulated thrust or on-off thrust at a constant level. Results of the

study indicate that the automatic system can effectively control

rendezvous over a wide range of initial conditions and can utilize

the available fuel in a very efficient manner. Author

N63-12488 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

PRELIMINARY REPORT ON THE SINGLE STATION DOPPLER-

INTERFEROMETER ROCKET TRACKING TECHNIQUE

J. Carl Seddon Washington, NASA, Jan. 1963 33 p 5 refs

(NASA TN D-1344) OTS: $1.00

A portable trailer-housed system is described that provides

range timing, range safety, telemetry, and rocket tracking services

where normal rocket range facilities may not be available. Various

methods of operating the station, with approximate cost estimates,

are presented. Author

N63-12592 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

A STUDY OF THE EFFECT OF A DEADBAND ABOUT A DESIRED

PERIGEE ON THE GUIDANCE OF A SPACE VEHICLE APPROACH-

ING THE EARTH

Jack A. White Washington, NASA, Feb. 1963 23 p 7 refs

(NASA TN D- 1607) OTS: $0.75

A study has been made to determine the effect of using a dead-

band to account for instrumentation inaccuracies on the guidance of

a space vehicle to a desired perigee altitude. Corrective impulses

were applied when the predicted perigee altitude of the vehicle ex-

ceeded a boundary of a deadband assumed to exist about the

desired perigee altitude. Author

N63-13099 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

EQUATIONS FOR DETERMINING VEHICLE POSITION IN EARTH-

MOON SPACE FROM SIMULTANEOUS ONBOARD OPTICAL

MEASUREMENTS

22 NAVIGATION AND GUIDANCE

Alton P. Mayo, Harold A. Homer, and Margery E. Hannah Wash-

ington, NASA, Feb. 1963 33 p 4 refs

(NASA TN D-1604) OTS: $1.00

Equations for 13 different combinations of sightings are
presented for determining the position vector of a vehicle in earth_

moon space from simultaneous onboard optical measurements. The

methods for reducing the measurements for position determination

are basically triangulation methods and incorporate combinations of

measurements mode on either one, two, or three bodies (earth, moon,

and sun). Angular measurements made at the vehicle consist of decli-

nation of a body, right ascension of a body, body angular diameter,

and include angles between a star and body center, star and horizon,

moon center and earth horizon, landmark and star, landmark and

body center, orbiting beacon and star, and orbiting beacon and

body center. The methods presented apply to the determination of the

total position vector (distance and direction from a reference body).

With the exception of one method, the methods do not require the use

of a stable platform. Author

N63-1402g Notional Aeronautics and Space Administration. Ames

Research Center, Moffett Field, Calif.

AN EMERGENCY MIDCOURSE NAVIGATION PROCEDURE FOR A

SPACE VEHICLE RETURNING FROM THE MOON

C. Dewey Havill Washington, NASA, Mar. 1963 31 p 3 refs

(NASATN D-1765) OTS: $1.00

A manual emergency-navigation procedure for a vehicle return-

ing from the moon is presented. The procedure involves photograph-

ing the earth from various positions along the trajectory returning

from the moon, and deducing from image measurements the required

midcourse corrections. Preliminary tests of the accuracy with which

required image measurements can be obtained, together with

machine computations of the overall accuracy of the guidance

procedure, indicate the accuracy could be within the corridor depth

of a lifting entry vehicle. Author

N63-14274 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Vo.

ANALYSIS OF THE EFFECT OF ALTIMETER-SYSTEM ACCURACY

ON COI.USION PROBABILITY

William Oracey Washington, NASA, Mar. 1963 10 p 2 refs

(NASATND-1627) OTS: $050

The probability of coilision between two airplanes has been

determined for their normal assignment to ocliacent flight levels and

for their very rare misassignment to the same flight level. Collision

probabilities were computed for a flight-level separation minimum

of 500 feet, airplane vertical dimensions of 20 and 40 feet, altitude-

misossignment probabilities of 1/100,000 and 1/1,000,000, and

altimeter-system errors (3a valers) ranging from 0 to 2,000 feet.

The results of the anolys_s showed that minimum collision probabilities

occurred at altimeter-system errors of about 200 feet, and that for

altimeter-system errors from 500 to 2,000 feet, the collision proba-

bility was several order,, o! magnitude greater than that for altimeter-

system errors of 250 feet or bess. Author

N63-14444 National Aeronautics and Space Administration. Ames

Research Center, Moffett Field, Calif.

TWOSIGflTING PROBLEMS ASSOCIATED WITH SEXTANT TYPE

MEASUREMENTS FOR SPACE NAVIGATION

Washington, NASA, Apr. 1963 9 p

(NASATND-1653) OTS: $0.50

CONTENTS:

I. THE EFFECT OF FIELD OF VIEW ON STAR FIELD IDENTIFICA

TION Daniel M. Hegarty p 2-3 (See N63-14445 10-22)
2. PRELIMINARY MEASUREMENTS OF THE ACCURACY OF

MANUAL OPTICAL SIGHTING AT THE CENTER OF A PLAN-

ETARY DISK Marvin H. Thigpen p 5-6 (See N63 14446

10-22)
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N63-15056National Aeronautics and Space Administration

Langley Research Center Langley Slat=on Va

AIRCRAFT VORTEX WAKES IN RELATION TO TERMINAL

OPERATIONS

JosephW Wetmoreand John P Reeder Washington NASA. Apr

1963 24 p 5 refs Presented at the Syrup on Development of

Analytical Models for Estimating Airport Capacity Cahf U. Nov

29 30 1962

(NASATND 1777) OTS $075

An analys_s has been made on the basis of present under-

standing of trailing vortex characteristics, to provide an indication

of the possible effects on aircraft encountering these vortlces, the

circumstances under which encounters might occur in terminal-area

operations and some means of deahng with the vortex problem in

operations planning and traffic control Author

N63-18134 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

RANDOM DEVIATIONS FROM STABILIZED CRUISE ALTI-

TUDE OF COMMERCIAL TRANSPORTS AT ALTITUDES UP

TO 40,000 FEET WITH AUTOPILOT IN ALTITUDE HOLD

JosephJ Kotmck and Barbara S Bentley Washington. NASA.

July 1963 38p 3refs
(NASA TN D 1950) OTS $1 O0

The random deviations from stabilized cruise altitudes of

19 commercial transports on scheduled, passenger-carrying

flights, at altitudes up to 40.000 feet. have been evaluated

from NASA VGH records The airplanes represented 10 air

craft types o! which 4 were turbolets. 3 were turboprops.

and 3 were piston engines They were operated by nine

United States airlines for a period of about 1 year over both

land and ocean routes covering 9950 hours of Cruise time The

results of the evaluation showed that the airplanes flew within

200 feet of their stabdlzed cruise altitude for at least 99 5 per-

cent of the cruise tlme for operation with autopllot in altltude

hold control and for at least 94 5 percent of the cruise time

for operatqon with manual control For 0 3 percent of the cruise
tqme the altltude devlatlons from stabilized crulse altitudes for

operatlon wlth autopllot in altitude hold control did not exceed

250 feet for any of the airplanes over the altitude range up to

40000 feet For 0 3 percent of the crulse time. the altltude

deviations for manual control were about two to three times

those for operation with autopdot in altitude hold control No

d_fferences m altitude dewatlons due to altitude, airplane type.

airline route and season of the year were found Author

N63-18463 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va
TRAJECTORY ENTRY CONDITIONS AT THE LUNAR

SPHERE OF INFLUENCE FOR APPLICATIONS TO DETAILED

STUDIES OF NEAR-MOON TRAJECTORY AND IMPACT

CONDITIONS

Harold A Hamer and Ward F Hodge Washington NASA, July

1963 55p 9refs

(NASA TN D 1820) OTS $1 50

Fhght condLtlons at the lunar sphere of influence have been

compiled for use _n conlunchon with detaded studies of earth

moon tralector*es The calculations were based on the assump-

tion that the ascent portion of the tralectory is divided into two

parts one part from earth inlectlon to entry miD the sphere

of influence tearth departure tralectory) and the other part

lying within th_s sphere Inear moon trajectory) Each part is

approximated by two body solutions In the compdatton,

tralectory entry conditions at the lunar sphere of influence are

presented in relation to earth inlectlon conditions and essen

tinily descrLhe the complete famdy of earth departure trajec-

tories that pass into the sphere of influence Extensive data

pertaining to balhstlc tralectorles within the sphere of influence

are also presented Author

N63-18469 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va.

A TRAJECTORY ANALYSIS OF A VAR;ABLE-DRAG PAY-

LOAD EJECTED FROM A VEHICLE IN A LOW EARTH ORBIT

Richard Reid and David B Middleton Washington, NASA.

July 1963 29p 3refs

(NASA TN D-1938) OTS: $075

Useful trajectories are determined for dispatching the pay-

load to desired regions for space experimentation Alteration

of the basic traiectories is accomplished by means of the van-

able-drag feature The drag effects are studied in terms of

changing the ballistic number of the payload at predetermined

points along the basic tralector_es The results of the study are

presented as plots of distance and velocity relative to the orbit-

ing vehicle Particular emphasis is given to the determination

of parameter combinations which lead to conditions favorable

for using the payload as a target for rendezvous practice The

results of this study indicate that the scheme of electing a

variable-drag payload from an orbiting vehicle can be developed

intoa useful method of spaceexpenmentation The traiectories

obtainable are limited only by the ejection velocity and weight-

area ratio of the payload Payload tralectones can be predeter-

mined, within the accuracies of the parameters, for particular

experiments by using the approach of this study Author

N63-22708 National Aeronautics and Space Admimstratlon

Langley Research Center. Langley Station. Va
A STUDY OF SOME TRANSITION MATRIX ASSUMPTIONS

IN CIRCUMLUNAR NAVIGATION THEORY

Ruben L Jones and Alton P Mayo Washington. NASA Oct

1963 38 p

(NASA TN D-1812) OTS: $1 00

A study was made of the transition matrices utlhzed in

m_dcourse nawgatlon systems for circumlunar mtssLons to

compute future devlatqons from the reference tralectory The

columns of the matrices were obtained by computing the ef

fect on the md,wdual components of the reference-trajectory

posLtlon and velocity per unLt change m the respective corn

ponents of the insertion position and velocity The mdlwdual

effects of excluding various masses from the tralectory com-

putation scheme, the effect of increasing the d_sturbance and

the effect on the nominal partial der_vatwes of changing the

reference tralectory were stud_ed Author

N63-23685 National Aeronautics and Space Administration

Goddard Space Flight Center. Greenbelt. Md.

COMPARISON OF THE VON ZEIPEL AND MODIFIED HAN-

SEN METHODS AS APPLIED TO ARTIFICIAL SATELLITES

David Fisher Washington. NASA. Nov. 1963 18 p refs

(NASA TN D-2094) OTS: $0 50

The solutions to the problem of the near-earth satellite

without drag. obtained by applying the von Zeipel method

and the modified Hansen method, are compared Formulas

are derived for osculating elements when the modified Hansen

theory is expressed in terms of orbital true longitude Dif-

ferences in the arbitrary constants are tabulated Transfor-

mations that relate the time element of the two theories are

also given Author
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N63-10802 National Aeronautics and Space Administration,
Washington D. C.

THERMODYNAMIC CALCULATIONS OF CARBON MONOXIDE--
AIR DETONATION PARAMETERS FOR INITIAL PRESSURES FROM

1 TO 100 ATMOSPHERES

Loren E. Bollinger and Rudolph Edse (Ohio State U. Rocket Re-

search Lab.), 1962 30 p

(NASA Grant NsG-44-60)

(NASA TN D-1667) OTS: $0.75

The composition, temperature, pressure and density behind a
stable detonation wave and its propagation rate have been calcu-

lated for five mixtures of carbon monoxide and air at 1, 5, 25, and

100 atmospheres initial pressure, and at an initial temperature of
313.16 ° K. The results of these calculations show that the detonation

velocities of stoichiometric carbon monoxide--air mixtures increase

with increasing initial pressure whereas those of very rich and very

lean mixtures are independent of the initial pressure. Author

N63-11498 National Aeronautics and Space Administration,
Washington, D.C.

MATHEMATICAL APPARATUS OF THE THEORY OF ANGULAR
MOMENTUM

A. P. Yutsls, I. B. Levinson, and V. V. Vanagas (Inst. of Phys. and

Math., Acod. of Sci., Lithuanian S.S.R.) 1962 168 p 73 refs
Transl. by A. Sen and R. N. Sen of the book "Matematicheskii appa-

rat teorii momenta koiichestva dvizheniya" State Publ. House of Pal.
and SCi. Lit. of the Lithuanian S.S.R., Vilnius, 1960

(Published for NASA and NSF)

(NASA TT F-98; Inst. fiz. i mat. AN Litovskoi SSR. Publ. 3) OTS:
$1.75

Thisbook on the theory of angular momentum covers the fallow-

ing: addition of two angular momenta; addition of an arbitrary num-

ber of angular momenta; graphical methods for operations with sums
of products of Wigner coefficients; j-coefficients and their properties;

utilization of transformation matrices for obtaining sum rules and
transformation formulas for ira-coefficients; examples of application

of the graphical method; and irreducible tensor operators and expres-
sionsfor their matrix elements. J.R.C.

N63-11516 Notional Aeronautics and Space Administration,
Washington, D.C.

LABORATORY TECHNIQUES IN SPACE ENVIRONMENT RE-
SEARCH

Howard E. Martens, Jack L. Taylor, Floyd B. Humphrey, and Daniel

D. Ellemon 1962 52 p 58 refs Papers presented at Session
T of the NASA-Unlversity Conf. on the Science and Technol. of Space

Exploration, Chicago, Nov. 1-3, 1962 (See N63-11502 03-29)
(NASA-SP-26) GPO: $0.40

CONTENTS:

1. TECHNIQUES FOR ACHIEVING STEADY-STATE TEMPERA-

TURES ABOVE 1500 ° C H.E. Martens (JPL) 6 p

2. HIGH-VACUUM TECHNIQUES FOR RESEARCH J.L. Taylor
(JPL) 19 p 15 refs

3. TECHNIQUES FOR LABORATORY STUDIES OF MODERN

MAGNETISM F.B. Humphrey (JPL) 18 p 30 refs
4. GENERATION OF MAGNETIC FIELDS BY FLUX COMPRES-

SION IN SUPERCONDUCTORS D.D. EIleman (JPL) 7 p
13 refs

N63-12194 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

IRRADIATION EFFECTS, OF 40 AND 440 NEV PROTONS ON
TRANSISTORS

William C. Honaker and Floyd R. Bryant Washington, NASA, Jan.
1963 43p 10refs

(NASA TN D-1490) OTS: $1.25

Experimental results present data collected before, during, and

after the bombardment of several types of transistors with 40 and

440 Mev protons. The degradation of the measured parameters

varied with proton energy and with the alpha cutoff frequency of the

transistor. Figures are presented which show the degradation of the
gain of the transistors as a function of integrated proton flux. Author

N63-12214 National Aeronautics and Space Administration. Ames
Research Center, Moffett Field, Calif.

EFFECTS OF SPUTTERING WITH HYDROGEN IONS ON TOTAL
HEMISPHERICAL EMITTANCE OF SEVERAL METALLIC SURFACES

Donald L. Anderson and George J. Nothwang Washington, NASA,
Jan. 1963 37 p 17 refs

(NASA TN D-1646) OTS: $1.00

The test specimens were cylindrical and were constructed from

pure titanium, a titanium alloy containing 6-percent aluminum and

4-percent vanadium, pure aluminum, 2024 aluminum alloy, and pure
copper. The energy level of 1fie incident ions was 1000 electron volts.

The test specimens were subjected to ion bombardment by immersion
in a hydrogen plasma. The total hemispherical emittance of each

specimen was measured in a cold-wall, vacuum-type calorimeter.
Photomicrographs of all test specimens before and after bombard-

ment with 1021ions/cm 2 are presented and discussed. In addition, the

changes in weight resulting from ion bombardment of all specimens
are presented. Author

N63-12244 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

THE EFFECT OF VACUUM ON THE PENETRATION CHARACTER-

ISTICS OF PROJECTILES INTO FINE PARTICLES

Leonard V. Clark and John Locke McCarty Washington, NASA,

Jan. 1963 27 p 11 refs
(NASA TN D-1519) OTS: $0.75

The penetration characteristics of various spherical projectiles

impacting a test-bed material of fine particles were examined in a

pressure environment which ranged from atmospheric to 1 x 10-s
mm. Hg. absolute to evaluate the effects of material particle size,

variations in the testing technique, and several of the projectile

variables. The results of this study indicate that the depth of penetra-

tion in a granular material is independent of environmental pressure
and the particle size, whereas the penetration depth in a powdery

material increases with decreasing particle size and is independent
of the environmental pressure only for pressures less than 1 ram. Hg.

Author

N63-13217 National Aeronautics and Space Administration. Ames
Research Center, Moffett Field, Calif.

THERMODYNAMIC PROPERTIES OF CARBON-DIOXIDE AND

NITROGEN MIXTURES BEHIND A NORMAL SHOCK WAVE

Henry T. Woodward Washington, NASA, Mar. 1963 28 p 7 refs
(NASATN D-1553) OTS: $0.75

Thermodynamic properties of the gas in equilibrium behind

normal shock waves in mixtures of carbon dioxide and nitrogen are
calculated for resulting temperatures from 3000°to 8000" K at inter-

vals of 1000° K and pressures of 1, 10, and 100 atmospheres.

Equilibrium temperature, pressure, density, and component mole
fractions are presented as functions of shock velocity and ambient

pressure for an initial temperature of 300 ° K. Mixtures of 25-, 50-,

and 75-percent N2 by volume are considered. The amounts of NO,
C, and CN which are formed could make a significan.t contribution

to the electron density and the radiative heat flux potential. Author

N63-14205 National Aeronautics and Space Administration. Lewis
Research Center, Cleveland, Ohio

THERMOLUMINESCENT SPECTRA OF SODIUM CHLORIDE AND
HYDROXIDE-FREE SODIUM CHLORIDE IRRADIATED WITH

40-MEV ALPHA PARTICUES
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James A. Partridge Washington, NASA, Apr. 1963 16 p 15 re_

(NASA TN D-1662) OTS: $0.50
The thermoluminescent spectra of 40-Mev alpha-irradiated

sodium chloride single crystals have been investigated through post-

irradiation measurements. Both as-received and hydroxide-free

sodium chloride were used. Graphs of the variation of emission band

intensity and position as a function of temperature for various radia-

tion fluxes are presented. Emission bands at 360 and 432 millimicrons

were found in both crystal typos; a new band at 572 mill(microns was

also observed in the hydroxide-free crystals. The 432-mill(micron band

is suppressed in the high-temperature glows of the hydroxide-free

crystals, in contrast to X-ray induced spectra, the effect of particle
irradiation was to cause the 360- and 432-millimicron bands to

appear together in the high-temperature glow peaks. Comparison of

the glow curves of the two crystal types indicated that the hydroxide-

free sodium chloride increased light output. An impurity or defect is

thought to be responsible for the effects noted in the hydroxide-free

crystals. Author

N63-14272 National Aeronautics and Space Administration. Mar-

shall Space Flight Center, Huntsville, Ala.

OPTICAL PROPERTIES OF SATELUTE MATERIALS--THE THEORY

OF OPTICAL AND INFRAREO PROPERTIES OF METALS

Washington, NASA, Mar. 1963 252 p 84 refs

(NASA TN D-1523) OTS: $4.00

The probable effects of solar radiation, primary cosmic rays,

Van Alien radiation, and meteoric dust on the emissive properties of

materials ore reviewed in the light of recently published data. Experi-

mental data on the spectral emittance (0.25 to 27 microns) of metals

with polished and carefully abraded surfaces are presented. A quan-

tum mechanical theory of optlcol and infrared dispersion in metals

originally developed by T. Holstein and previously presented in

unpublished Westinghouse Research Laboratories Research Reports

60-94698-3-R1 and 60-94698-3-R6 (1954 and 1955) is combined with

other existing theories of Umklapp and impurity scattering processes

and is shown to successfully account for the optical properties of

metals in the entire free electron region at all temperatures of interest.

Detailed calculations ore presented for monovalent and some poly-

valent metals for which assumption of o symmetric Fermi surface is

valid. Polyvalent and transition metals for which interband transitions

ore important and the Fermi surface is not spherical are also con-
sidered. In all, more than a dozen metals, for which reliable experi-

mental data are available, have been successfully treated. Calcula-

tions of the absorption properties of superconducting metals are also

presented in an attempt to determine the extent to which bulk

eiectron-phonon processes are responsible for infrared absorption by

superconductors. Author

N63-14430 National Aeronautics and Space Administration,

Washington, D.C.

SOME EFFECTS OF SPECTRAL CONTENT AND DURATION OF

PERCEIVED NOISE LEVEL

Karl D. Kryter and Karl S. Pearsons (Bolt, Beronek, and Newman, Inc.)

Apr. 1963 55 p 15 refs

(NASA Contrad NASr-58)

(NASATN D-1873) OTS: $1.50

A number of experiments were conducted in which listeners

equated o wide variety of sounds with respect to noisiness (equal

acceptability) and IcNsdness. The principal findings ore as follows:

(1) On the basis of data obtained from approximately 250 subjects,

new equal noisiness contours and tables for use in the calculation of

perceived noise level were determined. (2) Over o range of durations

from 1 ½ to 12 sees, sounds were judged equally acceptable when the

sound pressure level was reduced by 4½ dB for each doubling of

duration. Variations in rise and decay times from ½ to 4 sees did not

significantly influence the judgments. (3) Combining a pure tone of

sufficient intensity with a band of filtered white noise caused subjects

to judge the sound as noisier than the same band of noise at the some

overall sound pressure level as the tone-plus-noise. On the other hand,

the judged loudness of the band of noise, keeping overall level con-

(toni, was not appreciably affected by the addition of the tone. (4)

Calculated measures of perceived noise level (PNdb), loudness, and

the readings on A, B, C, and "fiat" scales on a sound level meter were

determined for a variety of "real" and artificial sounds of equal

duration when these sounds were judged to be equally noisy or

acceptable. Considering both absolute values and variability in the

results, the order of merit, from best to worst, of the various measures

for predicting the judgment data was as follows: PNdb, phons

Zwicker, phons Stevens, "fiat," C, B, and A scale of a sound level
meter. Author

N63-15238 National Aeronautics and Space Administration,

Washington. D.C.

APPLICATION OF THE METHOD OF PARTIAL SEPARATION

OF VARIABLES TO TWO EQUIVALENT p-ELECTRONS (PRI-

MENENIYE METODA NEPOLNOGO RAZDELENIYA PERE-

MENNYKH K OVUM EKVIVALENTNYM p-ELEKTRONAM)

A. P. Yutsis Apt, 1963 32 p 4 refs TransL by Faraday Transla-

tions from Zh Eksperim. i Tear. Fiz. (Moscow), v. 23. no. 4(10).

1952 p 357-370

(NASATT F-152) OTS $1,00

A discussion is presented of the radial integrals tha:i express the

total energy of the atom. in the case of partial separation of the vari-

ables after integration with respect to the spin and angular variables.

Means of evaluating the kinetic energy integrals and integrals

of electrostatic energy of the exchange type are described, Results
of calculations for He, Li + and Be _-_ in the 2p 2 configuration, ob-

tained by the method of partial separation of variables, are pre-

sented in tabular form Author

N63-16290 National Aeronautics and Space Administration

Lewis Research Center. Cleveland. Ohio

FORMULATION AND DIGITAL CODING OF APPROXIMATE

HYDROGEN PROPERTIES FOR APPLICATION TO HEAT-

TRANSFER AND FLUID-FLOW COMPUTATIONS

David P Harry. Ill Washington. NASA, May 1963 73 p 17 refs

(NASA TN-D- 1664l OTS: $2 O0

A description of FORTRAN language subroutine for computa-

tion of approximate state relations, thermodynamic properties, and

transport properties of f_olecular hydrogen is presented over the

range from melting to dissociation for pressures up to 340 atm

(5000 Ib/sq in abs) with accuracy characterized by errors of "a few

percent " The computation routine may be used in var_,.':s Flritish

or metr=c units for any fixed ortho-para composition an(_ ,4uires

about 2100 storages Properties and relations used in heat-transfer

and fluid-flow calculations may be obtained simultaneously with

any two state variables, or enthaipy and either pressure or specific

volume known Author

N63-16988 National Aeronautics and Space Administration.

Lewis Research Center. Cleveland. Ohio

PRELIMINARY EXPERIMENTAL INVESTIGATION OF FRE-

QUENCIES AND FORCES RESULTING FROM LIQUID

SLOSHING IN TOROIDAL TANKS

Irving E. Sumner Washington. NASA. June 1963 18 p 8 refs

(NASATN D-1709) OTS: $0.50

A preliminary experimental investigation was conducted to

determine the natural mode frequencies and slosh forces result-

ing from liquid oscillation in three horizontally oriented toroidal
tanks of constant minor radLus and varied major radii. The

excitation amplitude was held constant, and the excil.ation fre-

quency was varied to encompass the first and second natural
modes of the contained liquids over a range of liquid-depth

ratios. Author

N63-17315 Geophysics Corp. of America. Bedford, Mass.

PLANETARY AERONOMY X: ATOMIC POLARIZABILITIES

AND SHIELDING FACTORS
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A.DalgarnoFeb.1963 87 p 96 refs Submitted for Publication

(NASA Contract NASw-395)

(NASA CR-6: GCA-TR-63-2-N) OTS: $8.10 ph. $2.81 mf

The changes in the charge distribution of an atom interact-

ing with an electric field and the various shielding effects of the

inner closed shells of electrons on the distribution of nuclear

and electron charge are discussed. The definitions and quantal

formulae are explained, the approximations for the perturbation

theory are presented, and solutions via variational methods, the

Hartree-Fock approximation, expansion methods, and statis-

tical methods are given. Finally. numerical values for dipole and

quadrupole polarizabilities and for the quadrupole and higher

order shielding factors are presented in tabular form. DE.R.

N63-18015 National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt. Md.

NONADIABATIC THEORY OF ELECTRON-HYDROGEN

SCATI'ERING, PART II

A. TemkinandE. Sullivan Washington, NASA July 1963 23 p

14 refs

(NASATN D-1702) OTS: $0.75

The triplet S-wave electron-atomic hydrogen elastic scat-

tering phase shifts are recalculated by a previously introduced

nonadiabatic theory The previous calculation has been im-

proved in a number of respects, the most important of which is

the use of a noniterative technique for numerically solving the

partial differential equations. (This technique is expected to be

useful for a large class of linear second-order elliptic partial

differential equations.) Phase shifts are computed to better

than four significant figures. The results are quite close to the

variational results of Schwartz but are, on the whole, somewhat

larger The deviations are considered significant, and the various

approaches are discussed; specifically, our triplet scattering

length (in Bohrradii) isa t = 1.7683. Author

N63-18209 National Aeronautics and Space Administration

Lewis Research Center. Cleveland. Ohio

LEAK-RATE TESTING OF THE NASA PLUM BROOK REAC-

TOR CONTAINMENT VESSEL

Edward G Keshock and Claude E. De Bogdan Washington.

NASA.July 1963 34p 1Orals

(NASATN D-1731) OTS: $1.00

The leak rate of the S20.O00-cubic-foot Plum Brook Reac-

tar containment vessel has been measured by two methods.

the absolute-temperature-pressure method and the reference-

system method. Both methods are described, and the equa-

tions for leakage in each method are investigated in detail It

is analytically determined that thermal-time-lag effects in small

diameter reference systems are negligible. The results of three

tests in which both methods were employed simultaneously

are presented A distinctive feature of one of the tests was

the verification of the accuracy of results by using a known leak

rate Various test experiences are also presented Author

N63-18232 National Aeronautics and Space Administration.

Lewis Research Center. Cleveland, Ohio

THEOkETIGAL ELASTIC STRESS DISTRIBUTIONS IN CAS-

SINIAN DOMES

DavidA, Spera and Robert H Johns Washington. NASA, July
1963 55p 12refs

(NASA TN D-1741) OTS: $1.50

The geometric properties and elastic stress distributions in

a family of domes with constant thickness, temperature, in-

ternal pressure, and material properties are investigated, and

results are presented in a form suitable for preliminary design.

The governing differential equations are solved by s finite-

difference technique, which is presented in detailed algebraic

form for the shells investigated, and in matrix form for general

shells of revolution Meridians of the domes considered are

modified curves of Cassini and contain two parameters that per-

mit a wide range of shapes. Variations in dome curvature.

height, area. and volume with these two parameters are calcu-

lated. Membrane stress distributions and significant bending

stresses are given for a class of domes that close cylinders of

equal thickness, and have zero curvature at the junction section.

Complete stress distributions are found for several dome geom-

etries. In addition, a dome was fabricated and tested, and

good agreement between experimental and theoretical results

was obtained. Author

N63-18466 National Aeronautics and Space Administration

Ames Research Center, Moffett Field. Calif

THE INFLUENCE OF HEATING RATE AND TEST STREAM

OXYGEN CONTENT ON THE INSULATION EFFICIENCY OF

CHARRING MATERIALS

Nick S, Vojvodich and Ernest L. Winkler Washington, NASA.

July 1963 34p 19 refs

(NASA TN-D-1889) OTS: $1.00

The insulation behavior of thin sections ( 1/10 of an inch) of

some typical charring materials was studied at cold-wall con-

vective heating rates between 5 and 120 Btu/ft2sec in both

arc-heated nitrogen and air, The insulation efficiency (the total

cold-wall heat input per initial pound of material for a back-

face temperature rise of 300 ° R) was used as a f gure of merit

in this investigation, Test results indicate that in both nitrogen

and air the insulation efficiency is reduced as the heating rate is

reduced. Furthermore. at the same cold-wall heating rate. the

insulation efficiency measured in air was always lower than in

nitrogen, with the most pronounced reduction occurring at the

lowest rates. Temperature measurements of the material

surfaces were higher in air than in nitrogen, suggesting that the

effect of air environment on material performance is a conse-

quence of exothermic combustion reactions. Author

N63-18660 National Aeronautics and Space Administration

Goddard Space Flight Center. Greenbelt. Md

POSITRON-HYDROGEN SCAI-rERING

AaronTemkin Washington. NASA. Aug. 1963 20 p 12 refs

(NASA TN D-1849) OTS: $0,75

The nonadiabatic theory of electron-hydrogen scattering is

applied to s-wave scattering of positrons by atomic hydrogen

This zeroth-order problem is considerably more difficult than the

corresponding one for electron-hydrogen scattering. If we

assume that the mos_ extensive of Rotenberg's calculation

relating strictly to the zeroth-order problem is an adequate

approximation, then the present calculations support the con-

clusion that his final phase shifts are more correct than those

of Schwartz. The nonadiabatic theory is also developed for

higher partial wave scattering, The portion of the coupled set of

equations which gives the major contribution to the phase shifts

can readily be isolated A first approximation of the truncated

p-wave equations is obtained; the corresponding phase shifts

are found to be positive, but much smaller than those of

Bransden Author

N63-18887 National Aeronautics and Space Administration

Marshall Space Flight Center. Huntsville. Ala

A TECHNIQUE FOR PREDICTING FAR-FIELD ACOUSTIC

ENVIRONMENTS DUE TO A MOVING ROCKET SOUND

SOURCE

G, A Wilhold. S. H Guest. and J. H Jones Washington. NASA.

Aug, 1963 46p 11 refs

(NASATN D-1832) OTS: $1,25

Presented is a technique for obtaining the far-field acoustic

environments produced by the launch of a large rocket-powered
vehicle, The resulting far-field acoustic environments can be

given in spectral and/or time history form for present-day types

of rocket engines, This estimation requires the knowledge of

engine parameters and vehicle trajectory infurmation in order to

provide a space-time correlation of the sound source in the

propagating medium, A uther
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N63-19157 National Aeronautics and Space Administration.

Washington. D.C

SOUND AND ULTRA SOUND WAVES IN AIR, WATER AND

SOLID BODIES IZVUKOVYE I UL'TRAZVUXOVYE V

VOZDUKHE, VODE I TVERDYKL TELAKHI

R Hardin. ed. and V A Krasirnikov 1963 361 p 14 refs

Transl into ENGLISH State Publ House of Phys-Math Lit,

Moscow, 1960

(Published for NASA and NSF)

(NASATT F-96;IPSTCat 811) OTS: $350

The basic physical questions connected with the propaga-
tion of sound and ultrasound waves in air. water, and solids, as

well as various applications of these waves, are presented

A large section has been allotted to ultrasound waves and

their applications, as well as to the propagation of sound in the

atmosphere (atmospheric acoustics), in the sea (hydroacous-

tics), and in the earth (seismology) The propagation of high-

intensity sound and ultrasound waves in gases, and particularly.

in liquids are discussed, as well as the more important prob-

lems of aerothermoacoustics (let noise, generation of sound by

turbulence). The quest=on of the propagation of elastic waves

in solids (particularly in metals) is considered, as well as the

basic ultrasonic applications in examining the elastic properties

of solids Special attention is given to the physical significance

of the various phenomena Author

N63-19652 National Aeronautics and Space Administration.

Langley Station Va Langley Research Center

WIND-TUNNEL MEASUREMENT OF PROPELLER WHIRL-

FLUTTER SPEEDS AND STATIC-STABILITY DERIVATIVES

AND COMPARISON WITH THEORY

Samuel R Bland and Robert M Bennett Washington NASA.

Au£} 1963 56p 7 refs

(NASA TN D 1807) OTS $1 50

Results are presented for a model consisting of a system of

propeller and sm_ulated powerplant mounted with flexlbdlty m

p_t_:h and yaw on a rigid sting A range Of propeller blade

angles restraint stlffnesses and restraint damping coefficients

was mvestKjated for a system symmetrical in pitch and yaw

w_th a wmdmllhng propeller The measured stabdlty derl_,atwes

are compared with two sets of theoretLcal derivatives Whirl

,flutter calculations made with the theoretical and measured

derwatlves are presented Some results for the model mounted

on a cantilever sernlspan wing are also given Author

N63-19859 NatLonalAeronauttcs and Space Administration.

Washington D C
THE ABSORPTION COEFFICIENT OF ATOMS IN THE

REVERSE ZEEMAN EFFECT WITH ARBITRARY DIRECTION

OF MAGNETIC FIELD IKOEFFITSIENT POGLOSHCHENIYA

ATOMOV V OBRATNOM EFFEKTE ZEYEMANA PRI

PROIZVOL'NOM. NAPRAVLENII MAGNITNOGO POLYA I

V Ye Stepanov Aug 1963 23 p 12 refs Transl from Izv

Krymsk Astrofiz Observ (Moscow). v 18. 1958 p 136-150

(NASATT-F-110) OTS $075

On the bas_s of the classical theory of magnetic effect, the

absorption coefficient of atoms m the reverse Zeeman effect

with arbitrarily onented magnetic field and also the polarization

absorbed by the atoms have been calculated The effective

absorption Is reflected m the form of two absorption coeffi-

cients s+ ands_ which correspond to two mutually orthogonal

conditions of polarization of hght With adaptation to astro-

physical phenomena for determining the contours of absorption

lines, it ts necessary to compde two equations for radqant

energy which are mutually independent Author

N63-19861 National Aeronautics and Space Administration,

Washington, D C

CONFIGURATION INTERACTION IN THE CARBON ATOM

|_/ZAIMODEYSTVIYE KONFIGURATSIY V ATOME UGLE-

RODAI

A P Yuts;s July 1963 28 p 9 refs Transl from Zh, Eksperim.

iTeor. Fiz.(Moscow).v 19. 1949 p565-576

(NASATT-F-154) OTS: $0,75

The interaction of the ls22s22p 2. ls22p 4. ls22s22p3p,

and ls22s2p23s configurations of the carbon atOm is theo-

retically investigated. Overall wave functions are derived for

these configurations The energy matrix elements are ex-

pressed as single-electron wave functions The single-electron

wave functions, obtained by the self-consistent field method

without quantum exchange, are used to compute the energy

matrix elements, both the diagonal and those connecting dif-

ferent configurations of the same affinity; the secular equations

for each kind of term in the abovementioned configurations

are solved, A uthor

N63-20347 National Aeronautics and Space Administration.

Lewis Research Center. Cleveland. Ohio

RECIPROCITY IN QUANTUM MECHANICS

D. E Bilhorn. L L Foldy. V. A Madsen, R M. Thaler. and W

Tobocman (Case Inst. of Tech) Washington. NASA. Aug 1963

24 p 5 refs

(NASA TN D-1985) OTS $075

A new derivation of the reciprocity theorem is given The

general invariance property of the Hamiltonian that leads to

symmetry of the Green's function for a quantum mechanical

system is exhibited It is found that reciprocity does not

necessarily imply Hermiticity of the Hamiltonian: the so-called

"optical model potential." for example, satifies the reciproc-

ity relations The concept of reciprocity is then generalized

to include a somewhat wider class of symmetry properties

Some properties of antiunitary transformations are discussed

Author

N63-20428 National Aeronautics and Space Administration.

Washington. D C

A TWO-PLATE CRYSTAL LIGHT MODULATOR IDVUKH-

PLASTINCHATYY K|RSTALLICHESKIY MODULYATOR

SVETAI

G S Arushanov Aug 1963 16 p 6 refs Transl into ENG-

LISH from Tekhn Kino i Televldemya, no 12. 1958 p 32-

38

(NASA TT F-101) S050

This is a theoretical analysis of the operation of a two-

plate crystal light modulator The author found the modula-

tops optimum regime of operation, and the magnitudes of

polarizing voltages' and of harmonic distortions resulting

from them Author

N63-20610 National Aeronautics and Space Administration.

Washington, DC

GENERALIZATION OF THE THEORY OF PARTIAL SEPARA-

TION OF VARIABLES TO INCLUDE THE CASE OF MULTI-

VALENTATOMS IOBOBSHCHENIYE TEORII NEPOL'NOGO

RAZDELENIYA PEREMENNYKH NA SLUCHAY MNOGO-

VALENTNYKH ATOMOV I

A P Yutsis Aug 1963 24p 6 refs Transl by Faraday Trans-

latlonsinto ENGLISH from Zh Eksperim iTeor Fiz (l_oscow).

v 23. 1952 p371-380

(NASA TT F-153) OTS: $0.75

With the aid of Laplace's theorem, a linear combination

of determinants, expressing the wave function of the whole

atom, is transformed in such a way that the quantum numbers

of the inner electrons are found in minors of the determinants

and the quantum numbers of the valence electrons in their

cofactors The total energy of the atom is expressed with the
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aidofthewavefunctionofthewholeatomthustransformed,
Thegeneralexpressionobtainedis applicableto thecase
wherethevariablesof theinner"electrons are completely

separated, and where the approximation of partial separation

of variables applies to the valence electrons, This last ex-

pression for the total energy of the atom contains the spin-

spin dependence in general form, Author

N63-22601 National Aeronautics and Space Administration.

Lewis Research Center. Cleveland. Ohio

MAGNETIC FIELD OF A FINITE HELICAL SOLENOID

A R Sass and JamesC. Stoll Washington. NASA, Oct 1963

46 p 4 refs

(NASA TN D-1993) OTS: $1 25

A superposition principle was utilized to calculate the mag-

netic field distribution of a solenoid of finite length, with in-

finitely thin walls, wound with a finite helical angle. This

field distribution is the vector sum of the distributions due to

the azimuthal and axial components of the current density.

The magnetic fields are expressed in terms of tabulated solu-

lions of complete elliptic integrals, and they are presented in

graphical form for values of helical angles from 5 ° to 45 ° . and

values of the ratio of solenoid length to radius from 1 to 20

Author

N63-22705 National Aeronautics and Space Administration.

Washington. D,C

DERIVATION AND TABULATION OF MOLECULAR INTE-

GRALS. SUPPLEMENT Ill(a)- TABLES FOR TVVO-CENTER

TI_O-ELECTRON HYBRID INTEGRALS

RoopC. Sahni and JamesW. Cooley(N.YU.) Oct. 1963 854

p 8 refs

(NASA TN D-146-111(a))

A brief study of two-center, two-electron hybrid integrals

that arise from Slater-type ls, 26. and 2p atomic orbitals is

presented. The auxiliary functions for the integrals have been

computed, and the results of the computation are presented

in the form of tables. Author

N63-22706 National Aeronautics and Space Administration.

Washington. D C,

DERIVATION AND TABULATION OF MOLECULAR INTE-

GRALS. SUPPLEMENT Ill(b)-TABLES FOR TWO-CENTER

TWO-ELECTRON HYBRID INTEGRALS

RoopC, Sahni and James W. Cooley (N.Y,U.) Oct. 1963 697

p For abstract sea N63-22705 23-23

(NASA TN D-t46-111(bP

N63-22707 National Aeronautics and Space Administration.

Washington, D.C.

DERIVATION AND TABULATION OF MOLECULAR INTE-

GRALS, SUPPLEMENT Ill(c)-TABLES FOR TWO-CENTER

TWO-ELECTRON HYBRID INTEGRALS

RoopC SahniandJamesW. Cooley (NY.U.) Oct 1963 655

p For Abstract see N63-22705 23-23

(NASA TN D-146-111(c))

A. S Vormir Oct. 1963 47 p 174 refs Transl. into ENG-

LISH from "Raschet Prostranstvennykh Konstruktsiy". v. 4

p 451-475 Moscow, State Pub. Houae of Lit on Construct..

Architecture and Construct, Mater.. 1958

(NASA TT F-180) OTS: $1.25

Plates and shells, possessing finite bending stiffness, will

be termed flexible if. within the limits of elastic deformation.

they evidence deflections comparable to their thickness An

extensive literature has been devoted to the theory and design

of such thin-walled structural elements during the last fifteen

years in connection with aircraft design, marine engineering.

instrument design, and numerous other branches of engineer-

ing. Author

N63-23676 National Aeronautics and Space Administration

Lewis Research Center, Cleveland, Ohio

EFFECTS OF REGENERATIVE AND RADIATION COOLING

ON PERFORMANCE OF ELECTROTHERMAL THRUSTORS

John W. Schaefer and John R Jack Washington, NASA.

Nov 1963 13 p 3 refs

(NASA TN D-1738) OTS: $050

The effects of regenerative and radiation cooling on

thrustor performance, as judged by the specific impulse.

are presented for a frozen flow with a constant input power

and propellant flow rate In general, the performance gains

to be achieved by regenerative cooling are strongly dependent

on such operating parameters as gas enthalpy, wall tem-

perature, and amount of regenerative cooling When the

frozen-flow efficiency decreases with increasing gas enthalpy,

increased regenerative cooling results in a small gain or a

loss in performance, depending on the wall temperature

When the frozen-flow efficiency increases with increased

enthalpy, however, significant performance gains due

to regenerative cooling can be anticipated, regardless of

the assumed wall temperature Author

N63-23680 National Aeronautics and Space Administration

Lewis Research Center. Cleveland. Ohio

ANGULAR DISTRIBUTION OF EMITTED AND REFLECTED

RADIANT ENERGY FROM DIFFUSE GRAY ASYMMETRIC
GROOVES

Morris Perlmutter and John R Howell Washington, NASA,
Oct 1963 45 p refs

(NASA TN D-1987) OTS: $1.25

The directional emissivity and directional reflectwity

of an infinitely long, isothermal, asymmetric groove with

diffusely emitting and reflecting gray walls are analyzed, and

numerical results are gwen The directional em_ss,wty )s

presented as a function of the groove parameters and material

emissivity, while the directional reflectivity is presented as a

function of these parameters and the angle of incDdent

radiation. The directional reflectivity was found to be greatest

at angles close to the angle of the incident beam. in sharp

contrast to the commonly assumed diffuse or specular modes

of reflection The directional emissivity was greatest close

to the angle bisecting the groove The results thus indicate

that the surface structure has a strong effect on the radiative

properties Author

N63-22949 National Aeronautics and Space Administration,

Washington. D.C.

SURVEY OF INVESTIGATIONS ON THE THEORY OF FLEX-

ISLE PLATES AND SHELLS, COVERING THE PERIOD FROM

1941 TO 1957 iOBZOR ISSLEDOVANIY PO TEORII GIB-

KIKH PLASTINOK I OBOLOCHEK ZA PERIOD $ 1941 PO

1967 G.I

N63-23683 National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio

A NUMERICAL ANALYSIS OF DIRECT NUCLEAR ELECTRO-

GENERATOR CELLS THAT USE CERIUM 144 BETA-EMIT.

TING RADIOISOTOPE SOURCES

Allen J Cohen Washington, NASA, Nov 1963 58 p refs

(NASA TN D-2070) OTS: $150
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Ananalysisofa radioisotopeelectriccell that uses the

beta emitter, cerium 144. was undertaken The analysis.

which reties on format E set forth for fission electric cells.

takes into account the pertinent physical constraints in a

more accurate manner than has been done previously. Re-

sults from the analysis are presented in tables and as repre-

sentative plots Comparisons between accurate and approxi-

mate solutions are also included Author

The steady-state flow of an infinitely conducting, rarefied,

neutral plasma past o line current is considered. According to the

Chopmon-Perraro theory, the plasma is confined to the exterior and

the magnetic field to the interior of a cavity, the boundary of which

is o thin current sheath. Within these restrictions the problem is

solved exactly by art, ethod similar to the hodograph method of

incompressible fluid dynamics, and the magnetic field inside the

cavity is presented. Results of approximate and exact solutions are

compared. Author

24 PHYSICS, PLASMA

Includes fusion: and magnetohydrodynamics For related

information see: 05 Astronomy and Astrophysics; 23

Physics. General; and 25 Physics. Solid-State.

N63-11124 National Aeronautics and Space Administration,

Washington, D.C.

HYDROMAGNETIC WAVE PROPAGATION IN A CONSTANT

DIPOLE MAGNETIC FIELD

John Carstoiu (Sylvania Electric Products, Inc.) Dec. 1962 37 p

24 refs

(NASA Contract NASr-18)

(NASA TN D-1689) OTS: $1.00

Basic concepts are first presented, and a theorem of decomposi-

tion for the rate of chane_ of the magnetic field similar to the

Couchy Stokes decomposition theorem in hydrodynamics is included.

A theory of magnetohydrodynamic waves in the presence of a

uniform magnetic field is presented, and some details on the geometry

of dipole magnetic lines of force are discussed. Magnetohydro-

dynamic waves in a constant dipole magnetic field ore described.
Author

N63-11515 Nahonal Aeronautics and Space Administration,

Washington, D.C

PLASMA PHYSICS AND MAGNETOHYDRODYNAMICS IN SPACE

EXPLORATION

Adair Busemanr', Robert V. Hess, George P. Wood, Paul W. Huber,

ClifJord H Nelson, and Macon C. Ellis, Jr. 1962 78 p 129 refs

Papers presented at Session S of the NASA-University Conf. on the

,S(ience and Technol. of Space Exploration, Chicago, Nov. 1-3, 1962

(See N63 11502 03 29/

(NASA SP 25) GPO: $0 50

CONTENTS:

1 RELATIONS BETWEEN AERODYNAMICS AND MAGNETO-

HYDRODYNAMICS A. Busemann (NASA. Langley Re-

search Center) 8 p 2 refs
2. FUNDAMENTALS OF PLASMA INTERACTION WITH ELEC-

TRIC AND MAGNETIC FIELDS R.V. Hess (NASA. Langley

Research Center) 24 p 46 refs

3. THE ELECTRIC DRAG FORCES ON A SATELLITE IN THE

EARTH'S UPPER ATMOSPHERE G.P. Wood (NASA. Lang-

ley Research Center) 9 p 10 refs
4. PLASMA FREQUENCY AND RADIO ATTENUATION P.W.

Huber and Clifford H. Nelson (NASA. Langley Research

Center) 14 p 35 refs

5. SURVEY OF PLASMA ACCELERATOR RESEARCH M.C.

Ellis, Jr. (NASA. Langley Research Center) 21 p 36 refs

N63-12949 Notional Aeronautics and Space Administration. Ames

Research Center, Moffett Field, Calif.

THE MAGNETIC FIELD OF A LINE CURRENT IN A TRANSVERSE

RAREFIED PLASMA STREAM

AIbertG. Munson Washington, NASA, Feb. 1963 22 p 10 refs

(NASA TN D-1551) O/"S: $0.75

NS3-14805 National Aeronautics and Space Administration.

Lewis Research Center. Cleveland. Ohio

EXPERIMENTAL EVALUATION OF A DIRECT-CURRENT

LOW-PRESSURE PLASMA SOURCE

Stanley Oomitz Washington. NASA. Apr. 1963 34 p 16 refs

(NASATN D-1659) OTS: $1.00

A plasma source, which consists of a hot-filament coaxial dis-

charge in an axial magnetic field, was operated with argon gas. The

quantities measured in the plasma beam were the magnitude plus

spatial distribution of electron temperature, number density, and

plasma potential. The plasma production efficiency is given as a

function of the discharge parameters. The plasma beam was found

to be up to 10 percent ionized with a minimum energy cost of 125

electron volts per ion. excluding filament and magnet power Author

N63-14873 National Aeronautics and Space Administration

Langley Research Center. Langley Air Force Base. Va

A THEORETICAL STUDY OF THE MOTION OF AN IDEAL-

IZED PLASMA RING UNDER THE INFLUENCE OF VARIOUS

COAXIAL MAGNETIC FIELDS
Clarence W Matthew Washington. NASA 1961 19 p 6 refs

(NASATRR-121) GPO: $0.30

The equations of motion of charged particles in a magnetic

field have been applied to the problem of the motion of an idealized

plasma ring in the magnetic fields arising from direct and/or alter-

nating current flowing through a set of coaxial drive coils The

simplifications involved are such that the theory predicts the max-

imum velocities obtainable with the induced-electromotive-force

plasma accelerator, the maximum axial velqcities attained can be

expressed by two simple empirical equations, one for small veloci-

ties and the other for large velocities, provided the constants are

originally determined by applicable data The results of a prelimi-

nary survey of multicoil traveling-wave accelerators indica:e _;t

such accelerators have very exacting design requirements; i_" .i_e

plasma ring is to be contained within the accelerator throughout the

entire process Author

N63-15472 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va
A THEORETICAL STUDY OF THE MOTION OF AN IDEAL-

IZED PLASMA RING THROUGH VARIOUS TRAVELING-

MAGNETIC-WAVE PLASMA ACCELERATORS

ClarenceW Matthews Washington. NASA. May 1963 22 p 6refs

(NASA TN D-1636) OTS: $075

The results of several computations of the motion of =deahzed

plasma rings, under the influence of several d,fferent traveling-

magnetic-wave accelerators, are presented and analyzed to show

some of the theoretical phenomena that can occur in such accelera-

tors The results indicated that only a narrow range of magnetic-

field and plasma-ring characteristics existed in which the plasma

ring was confined within the accelerator Slippage of the nng w_th

respect to the field was observed m all the computattnns made

Comparison with available expenmental data showed almost an

order-of-magnitude reduction m velocity resulted from experimental
effects Author

N63-15501 Nahonal Aeronaut*cs and Space Administration

Langley Research Center. Langley Station. Va
DIRECT VELOCITY MEASUREMENTS IN LOW-DENSITY

PLASMA FLOWS
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W.D.Beasley,J D.Brooks.andRL. Barger Washington, NASA,

May 1963 12p 5refs

(NASATN D-1783) OTS: $0.50

The flow velocity is measured directly in a direct current arc jet

by creating a luminous disturbance in the flow and measuring its

time of flight over a known distance with photoelectric detectors.

This technique is applicable to flows with high stagnation tempera-

tures and low discharge pressures. Measurements made in super-

sonic flows without arc heating correlated well with velocities com-

puted from pressure probe measurements. Measurements made in

supersonic plasma flows exhibited good repeatability at static pres-

sures well below 1 mm Hg Author

N63-16291 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt. Md.

ELECTRON-HYDROGEN PHASE SHIFTS JUST BELOW THE

INELASTIC THRESHOLD

Aaron Temkin Washington, NASA, May t963 8 p 9 refs

(NASA TN-D-1720) OTS: $0.50

The singles S-wave phase shifts for the scattering of electrons

by atomic hydrogen just below the inelastic threshold (10.2 ev) are

calculated by using a recently developed nonadiabatic theory

Previous calculations of Burke and Schey, based on the much more

restricted close-coupling approximation, yielded a resonance char-

acterized by the phase shift going through x redians. This result is

indicative of a bound state of the compound system near the energy

9.4 ev. It is argued on the basis of a previous calculation that this

resonance must be distinct from another resonance near 10.1 ev.

On this basis it is concluded that this partial cross section must

exhibit two resonances below threshold. Author

N63-16391 National Aeronautics end Space Administration.

Ames Research Center. Moffett Field. Calif.

VARIATIONAL APPROACH TO THE CALCULATION OF

CHARGE EXCHANGE CROSS SECTIONS FOR ADIABATIC
COLLISIONS

Frederick E. Alzofon and Fred C. Witteborn Washington. NASA.
May1963 11p 6refs

(NASA TN-D-1654) OTS: $0.50

Cross sections for the reaction H + + H(ls)_H(ls) + H +

ere calculated for incident particle energies between 10 ev end

2250 ev using an impact parameter method. The required elec-

tronic energy levels were found by varying one parameter in the

molecular ion wave function at every value of proton separation.

The resulting cross sections ere compared with those obtained

using more accurate wave functions and with experimental data.

Author

NS3-16711 National Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

DISPERSION AND DAMPING OF LONGITUDINAL ELEC-

TRON OSCILLATIONS IN THERMAL PLASMAS

James F. Morris Washington. NASA. June 1963 58 p 25 refs

(NASA TN-D-1734) OTS: $1.50

Approximate frequencies and damping factors computed for

longitudinal electron oscillations in classical and quantum thermal

plasmas are presented; effects of Some major assumptions on the

values of dispersion variables ere discussed. These and some other

simple, incidental characteristics of plasmas are tabulated .for

ele¢,tron num*ber densities from 103 to 1024 per cubic centimeter.

temperatures from near the "degeneracy" level to 107° K. and

wavelengths from about 1 to 105 times the Oebye distance

Author

NS3-18652. National Aeronautics and Space Administration,

Lewis Research Center. Cleveland, Ohio

RESONANCE IN A COLD MULTICONSTITUENT PLASMA

AT ARBITRARY ORIENTATION TO THE MAGNETIC FIELD

Eli Reshotko Washington, NASA, July 1963 26 p 12 refs

(NASA TN D-1875) OTS:$0.75

The sensitivity of resonant frequency to the orientation of

the propagation vector has been examined for plasmas having

both single and multiple ion species For propagation at right

angles to the magnetic field, the hybrid resonances of Auer.

Hurwitz. and Miller and of Buchsbeum are obtained How-

ever, at high plasma density, if the direction of the propaga-

tion vector departs even slightly from 90 ° . each of these

resonances shifts quickly to a higher frequency approaching the

next single-species cyclotron frequency, and an additional

resonance appears at a frequency below the lowest single-

species cyclotron frequency. In the limit of high plasma den-

sity. all the aforementioned resonances have the common

property that there is no net current in the direction of the
electric field. Author

N63-18770 National Aeronautics end Space Administration.

Langley Research Center. Langley Station. Ve

ESTIMATES OF ATI'ENUATION AND REFLECTION OF TELE-

METERING SIGNALS BY IONIZED FLOW FIELDS SUR-

ROUNDING TYPICAL REENTRY BODIES

Anthony J. Russo. Jr. Washington. NASA, Aug. 1963 90 p
28 refs

(NASA TN D-1778) OTS: $2.25

Estimates of the degree of signal loss due to attenuation

and reflection by the inviscid equilibrium plasma sheath were

made for spherically blunted cones with half-angles of 30 ° . 9 ° .

and 0 ° . at Mach numbers as high as 25, 20, and 19.25, respec-

tively. The computations were made for transmitting fre-

quencies of 30 mc. 240 mc. and 10.000 inc. and over the alti-

tude range from 60,430 feet to 230,000 feet Calculations.

utilizing.the simplest application of electromagnetic theory.

were made by using normalized body-shape parameters, and

methods for applying the resulting tabulated data to specific

vehicle reentry problems are discussed The possible signifi-

cance of viscous interaction and nonequilibrium effects on the

applicability of the results to a given problem is discussed

briefly. Charts of the electromagnetic propertms of equilibrium

air for temperatures from 3,000 ° K to 7,000 ° K are presented,

from which attenuation and reflection estimates can be made

when the density and temperature distributions are known
Author

N63-20888 National Aeronautics and Space Administrat=on

Lewis Research Center, Cleveland. Ohio

PRELIMINARY INVESTIGATION OF PARTICLE-SUBSTRATE

BONDING OF PLASMA-SPRAYED MATERIALS

Salvatore J Grisaffe and William A Sp;tzig Washington,

NASA. Sept 1963 31 p 13 refs

(NASA TN D-1705) OTS: $075

An investigation was undertaken to evaluate the effects of

two plasma-spray powders, tungsten and zircoma, and four

substrata materials, glass, stainless steel, tungsten, and copper.

on the particle-to-substrate bond All substrates except glass

were metallurgically polished: the glass had a suffictently

smooth surface so that mechanical interlocking would not

contribute to the resultant bond It was found that the

thermal conductivity of the substrate greatly influences the

particle-to-substrata bond. whereas, in general, the physical

properties of the spray powder have only a slight influence on
the bond Author

N83-20891 Natqonal Aeronautics and Space Administration,

Washington. D C

AN ANALYSIS OF A VORTEX TYPE MAGNETOHYDRODY.

NAMIC INDUCTION GENERATOR

L L Lengyel and Simon Ostrach (Case Inst of Tech) 136 p
2 -_ refs

(NASA Grant NsG-198-62)

(NASA TN D-2006) OTS: $2 75
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Consideration is given to the performance characteristics

of an ac. magnetohydrodynamic power generator. A rotating

magnet=c field is imposed on the vortex flow of an electrically

conducting fluid, which is injected tangentially into an annulus

formed by two nonconducting concentric cylinders and two

nonconducting end plates A perturbation technique is used

to determine the two-dimensional velocity and three-dimen-

sional electromagnetic field and current distributions. Finally.

the generated power, the ohmic losses, the effective power.

and the electrical efficiency of the converter system are cal-

culated Author

Louis A. Povinelli Washington, NASA, Nov. 62 31 p 12 refs

(NASA TN I)-1438) OTS: $1.00

Oxidizer particle size was found to influence aluminum ag-

glomeration during combustion, at atmospheric pressure, of pro-

pellant samples composed of ammonium perchlorate, polybutadiene

acrylic acid, and aluminum. The results obtained were in agree-

ment with a quantitative model presented for the additive growth

process. Emission spectra were obtained for aluminized and non-

aluminized propellants and interpreted in terms of the agglomer-

ation process. Film supplement available on request. Author

N63-23122 National Aeronautics and Space Administration.

Marshall Space Flight Center. Huntsville, Ala.

A MATHEMATICAL TREATMENT OF THE PROBLEM OF

DETERMINING THE EIGENVALUES ASSOCIATED WITH A

PARTITION FUNCTION OF AN ATOM IN THE INTERIOR OF

A PLASMA

E. Baylis Shanks Washington. NASA. Oct. 1963 11 p 1 ref

(NASA TN D-1111) OTS: $050

This paper is concerned with the determination of the

numerical values of some of the elgenvalues and the total

number of eigenvalues of the differential equation x2p" +

[2dxe -x - k (k+l) - u2d2x 2 ] P = O The problem arises in

treating the effective ionization potential of an atom in the

interior of a plasma, but is essentially a mathematical problem.

Tabular data are shown listing a total of 55 of these eigenvalues

for nine different cases Author

N63-23653 National Aeronautics and Space Administration.

Washington. D C
INVESTIGATION OF PLASMA AFTERGLOWS WITH APPLI-

CATION IN NITROGEN

K C Stotz (Rensselaer Polytechnic Inst) Nov. 1963 100 p

refs

(NASA Grant NsG-48-60)

(NASATN D-2226) OTS: $2.25

A dlscuss0on of electron loss mechanisms inlow-density.

low-temperature plasmas is presented A method of measuring

the radiation temperature employing a gated microwave radiom-

eter is discussed Measurements of the ambipolar diffusion

coefficient and recombin<_tion coefficient in a room-temperature

mtrogen plasma are obtained using the microwave transmission

technique asa basic diagnostic tool Previous results obtained

by using the microwave transmission method are shown to be

m error, and results of the present experiment are shown to be

,n agreement with microwave cavity measurements The

recombination is attributed to the dissociative recombination of
+ +

the N 4 ion. although the three-body recombination of the N 2

=on may playas=gnificant role. The temperature measurements

have indicated a source of hot electrons in the early afterglow

wh,ch is attributed to the presence of metastable molecules.
Author

25 PHYSICS, SOLID-STATE
includes semiconductor theory: and masers For related

information see 09 Electronics. 23 Physics. General; and

24 Physics. Plasma

N63-10174 Notional Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

EFFECT OF OXIDIZER PARTICLE SIZE ON ADDITIVE

AGGLOMERATION

26 PROPELLANTS AND

COMBUSTION

Includes fuels; igniters: and oxidizers. For related informa

lion see: 07 Chemistry: and 27 Propulsion.

N63-10627 National Aeronautics and Space Administration

Lewis Research Center, Cleveland, Ohio

EFFECT OF COMPOSITION ON COMBUSTION OF SOLID PRO-

PELLANTS DURING A RAPID PRESSURE DECREASE

Carl C. Ciepluch Washington, NASA, Dec. 1962 14 p 8 refs

(NASA TN D-1559) OTS: $0.50

The response of solid-propellant combustion to a pressure tran-

sient was studied in an apparatus that could be vented at a variable

rate. The principal measurement was the time required for the pres-

sure to decrease to one-half its initial value. The data are presented

and discussed in terms of T, the maximum value of the time required

to extinguish combustion. The results indicate that the ease with which

solid-propellant combustion may be extinguished is strongly de-

pendent on physical factors such as the average size and the thermal

conductivity of solid particles contained in the propellant. Analysis of

the results suggested that hot-particle retention at the surface of the

propellant was a major cause of the continuance of combustion in a

rapidly decreasing pressure field. An examination of the data also

indicated no correlation between _"and the propellant-strand burning

rote. Author

N63-11616 National Aeronautics ahd Space Administration. Lewis

Research Center, Cleveland, Ohio

RELATIVE IGNITABILITY OF TYPICAL SOI.ID PROPELLANTS WITH

CHLORINE TRIFLUORIDE

Harrison Allen, Jr., and Murray L. Pinns Washington, NASA, Jan.

1963 24 p 2 refs

(NASA TN D-1533) OTS: $0.75

Ignition delays were measured offer exposing samples of solid

propellants and their components to the hypergolic fluid, chlorine

trifluoride (CIF3), in both the liquid and the gas phases. A comparison

of these ignition-delay data serves as a measure of the relative

reactivity of these propellant compositions with CIF_. The gas-phase

studies showed that the ignition delay varied exponentially with CIF=

pressure and approached a limit of less than S0 milliseconds at 14

pounds per square inch absolute, the maximum pressure permitted by

the experimental apparatus. The gas-phase studies also revealed that

the reactivity of the propellant formulation was greatly Qffected by

changes in concentrations of the dispersed solid components (ammo-

nium perchlorote and aluminum) of the propellant. After reaching a

minimum point, the ignition delay of the propellant increased with

on increase in the concentration of the ammonium perchlorota com-

ponent; with an increase in the concentration of the aluminum

component, the ignition delay was decreased. All the propellant

formulations were extremely reactive with liquid CIF= and had igni-

tion delays of lass than 3 milliseconds. Author
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N63-1161B Nationai Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

EFFECT OF THE ACCELERATION DISTURBANCES ENCOUNTERED

IN THE MA-7 SPACECRAFT ON THE MQUID-VAPOR INTERFACE

IN A BAFFLED TANK DURING WEIGHTLESSNESS

Donald A. Petrash, Ralph C. Nussle, and Edward W. Otto Wash-

ington, NASA, Jan. 1963 15p 2r_s

(NASA TN D-1577) OTS: $0.50

The acceleration disturbances imposed upon the experimental

tank during spacecraft orientation maneuvers in orbit had no effect

on the steady-state liquid-vapor interface configuration. The steady°

state configuration is one in which the baffle is completely full, and

the remaining liquid is uniformly distributed at the base of the stand-

pipe. Control of the [iquid-vopor interface was Jost by the surface-

tension baffle as the spacecraft possod through 0.30g during reentry

into the earth's atmosphere. Author

N63-12160 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

EFFECT OF SURFACE ENERGY ON THE LIQUID-VAPOR INTER-

FACE CONFIGURATION DURING WEIGHTLESSNESS

Donald A. Petrash, Thomas M. Nelson, and Edward W. Otto Wash-

ington, NASA, Jan. 1963 33 p 4 refs

(NASA TN D- 1582) OTS.. $1.00

An investigation using capillary phenomena verified the con-

tention that the liquid-vapor interface tends to assume a configura-

tion corresponding to a condition in which the surface energies of

the system are at a minimum and indicated that the phenomena can

significonlty alter the llquid-vapor interface depending on the geom-

etry employed. The effect of using a capillary tube to alter the

interface configuration in a spherical and a cylindrical tank was such

that the liquid was positioned in the lower portion of the tank with the

vapor Icmated at the top of the tank. Author

N63-13951 National Aeronautics and Space Ad.ninistration. Lewis

Research Center, Cleveland, Ohio

EXPERIMENTAL EFFECT OF GAS FLOW TRANSIENTS ON THE

HEAT RELEASE OF BURNING LIQUID DROPS IN A ROCKET

COMBUSTOR

Marcus F, Heldmann Washington, NASA, Mar. 1963 20 p 12 refs

(NASA TN D-1576) OTS: $0.50

The change in heat release caused by drop shattering was

qualitatively evaluated in a small-scale rocket combustor. A single

O.089-inch-diameter liquid-heptane iet was reacted with uniformly

distributed gaseous oxygen in a 2-inch-diameter cylindrical cam-

hussar. Gos-f_ow transients were imposed on the burning drops

produced by the jet when orifice-type area restrlctors were inserted

in the gas-flow path. The arrangement of components was coaxial.

Restrictor size and position were varied for various combustor pres-

sure levels. Combustor performance with and without restrictors was

compared to evaluate the effect of the flow transients. The experi-

mental study consisted of two parts: (1) exploratory tests to determine

the region of sensitivity of the burning drops to flow transients and

(2) systematic variations to obtain correlating gas-flow parameters.

The exploratory tests showed that, with near sonic flow at the

restrictor, the transient caused approximately 55 percent of the hep-

tane entering the restrlctor region to vaporize and burn. The change

in heat release was at a maximum immediately following the restrictor

and was complete in less than 6 inches. Drop breakup or shattering

was the apparent cause of the increase in heat release. The systematic

variation of restrictor size and pressure level showed no critical

condition that divided transients with and without on increase in

heat release. Rather, heat release increased uniformly with an

increase in the severity of the transient. A correlation of the sxperi.

mental data on the basis of aerodynamic forces alone could not be

¢li_4_ned. Results showed an empirical correlation with gas,momen-

tum at the minimum area of the restrictor. Author

N63-15773 National Aeronautics and Space Administration

Langley Research Center, Langley Station. Va.

HELIUM CONCENTRATIONS DOWNSTREAM OF A VENT

EXHAUSTING HELIUM AT SONIC VELOCITY INTO A SUPER-

SONIC STREAM OF AiR AT MACH NUMBERS OF 3.51 AND

4.50

Robert L. Starlings, Jr. and Paul W. Howard Washington. NASA.

May1963 21p 3refs

(NASA TN-D-1787) OTS: $0.50

Concentration profiles of helium have been measured at three

axial stations downstream of a helium vent exhausting at sonic

velocity into a supersonic stream of air The sampling stations

were located st 7.2. 144. and 21.7 vent diameters downstream

of the vent. The tests were conducted at free-stream Mach num-

bers of 3.51 and 450, ratios of vent static pressure to free-stream

static pressure from approximately 4 to 18. and hetium stagnation

temperatures of approximately 550 ° R and 260 _ R. Increasing the

ratio of vent pressure to free-stream pressure resulted in a general

increase in the concentration profiles at ell three measuring stations

and a decrease in the rate of decrease with distance of the maxi-

mum measured concentration through 21.7 vent diameters down-

stream of the vent. Increasing the vented-gas stagnation tempera-

ture resulted in an increase in the rate of mixing of the vented gas
and the ambient air, Author

N63-15954 National Aeronautics and Space Administration

Lewis Research Center. Cleveland. Ohio

THE YIELD OF NiTRiC OXIDE FROM PREMIXED FLAMES OF

HYDROGEN AND HYDROCARBONS WITH NITROUS OXIDE

Burton D. Fine and Albert Evans Washington, NASA. May 1963

22 p 14 refs Presented at the Western States Combustion Inst..

San Diego, Calif, Apr. 29-30, 1963

(NASATN-D-1736) OTS: $075

The yield of nitric oxide (NO) from premixed flames containing

nitrous oxide (N20) was measured on a cooled porous-plate burner

For rich hydrogen (H2) - N20 flames with an inert diluent, results

indicated that NO was formed by reaction of N20 with H 2 For

rich ethylene- and acetylene-N20 flames, results suggested that

NO was formed from N20 and oxygen (O) Results for lean

H2-N20-diluent flames showed that 0 is maintained by equilibrium

with 02. the contribution of thermal decomposition of N20 being

small, Author

N63-22598 Nations; Au_u.uutics and Space Administration

Ames Research Center. Moffett Field, Calif

COMBUSTION TESTS OF OXYGEN-HYDROGEN-HELIUM

MIXTURES AT LOADING PRESSURES UP TO 8,000

POUNDS PER SQUARE INCH

MaxEWi_kinsand Robert J Carros Washington. NASA. Oct.

1963 34 p

(NASA TN D-1892) OTS $1.00

Combustion tests have been made in a small chamber

(1-1/2 in inner diameter and 15-1/4 in inside length) end in

a shock-tube driver. 6-1/4 in. inner diameter by 4O-ft long

Combustibles were principally stoich,ometric oxygen-hydro-

gen-helium mixtures varying from 70- to 8B-percent helium

content and a few tests of oxygen-hydrogen mixtures varying

from 76- tO 90-percent hydrogen content Initial loading pres-

aures ranged from 300 up to 8.000 psi in the small chamber

and up to 815 psi in the large chamber Flsmepath lengths

warevaried from 3/4 in to 13-3/4 in Different tybes of ig-

nitors were used end compared. Author

N63-23677 Nat.anal Aeronautics and Space Adm.n_strat_on

Marsha_ Space Fhght Center. Huntsvitte. ALe
THE EFFECT OF PROPELLANT SLOSHING ON THE SIABIL-

ITY OF AN ACCELEROMETER CONTROLLED RIGID SPACE

VEHICLE

Halmut F Bauer Washington, NASA, Oct 1963 82 p refs

(NASATN D-1831) OT5:$225
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Very useful results can be obtained from a simplified

stability investigation of an accelerometer-controlled rigid space

vehicle with respect to propellant sloshing. In this parametric

study the liquid was simulated by an equivalent mechanical

model consisting either of mass-spring-damper systems or

pendulum-damper systems for each sloshing mode. and a non-

sloshing mass with a moment of inertia. For simplification.

only the propellant sloshing in one tank was considered, The

influence of vanous parameters, such as ratio of sloshing

propellant mass to total vehicle mass. natural slosh frequency.

control frequency, control damping, gain factors of the attitude

control system, accelerometer gain. its natural frequency.

damping, and location was investigated The potential hazard

in control due to propellant sloshing in space vehicles can be

eliminated by proper choice of tank form (slosh mass ratio

decrease and slosh frequency increase), proper selection of

characteristics, location and gain value of the accelerometer,

and, as a last resort, by baffles in the propellant tanks Author

27 PROPULSION

Includes airbreathing, electric, liquid, nuclear, and solid pro-

pulsion For related information see: 04 Aircraft; 06 Auxil-

iary Systems: 26 Propellants and Combustion: and 30 Space

Vehicles

N63-10327 National Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

EXPERIMENTAL PERFORMANCE OF AN ION ROCKET ENGINE

USING A RECTANGULAR-SLAB FOROUS-TUNGSTEN EMITTER

Ronald J. Cybulski, Joseph T. Kotnik, and David L. Lockwood

Washington, NASA, Nov. 1962 27 p 8 refs

(NASA TN D-1321) OTS: $0.75

An ion rocket engine using a porous-tungsten ionizer has been

operated for more than 50 hours. The techniques of electron-beam

welding and high-temperature-furnace brazing were used to as-

eemble the ionizer. Accelerator and power efficiencies of 90 and 70

percent, respectively, were obtained at a current density of 113

amp/sq m. The power efficiency was obtained at a specific impulse

of 8680 seconds. Preliminary results indicate a propellant utiliza-

tion efficiency of about 90 percent. Author

N63-10650 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.
NOISE MEASUREMENTS DURING CAPTIVE AND LAUNCH FIR-

INGS OF A LARGE ROCKET-POWERED VEHICLE

William H. Mayes and Philip M. Edge, Jr. Washington, NASA,

Nov. 1962 34 p 9 refs

(NASA TN D-1502) OTS: $I .00
Near- and far-field data were obtained while the exhuast was

deflected 90 ° by o water-cooled turning bucket as well as when the

exhaust was free of the bucket deflector, in addition, some measure-

ments were made along and around the suHace of the vehicle during

captive firing. The data include overall sound pressure levels, spectra,

time durations above a certain level, instantaneous pressures for

transient and steady operating conditions, and pressure amplitude

distributions. Author

N63-10735 Notional Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

SPACE-CHARGE-FLOW THEORY AND ELECTRODE DESIGN

FOR ELECTROSTATIC ROCKET ENGINES

David L. Lockwood and Vladimir Hamza Washington, NASA,

Dec. 1962 100p 24refs

(NASA TN D-1461) OTS: $2.25

The basic theory of space-charge flow is described, and three

general methods of solution are discussed. Specific space-charge-

flow geometries ore described in detail. Included are the following:

flow between coaxial cylinders, concentric spheres, coaxial cones,

hyperbolic flow, flow between inclined planes, and circular flow.

Since all the solutions discussed are for space-charge-limited flow, a

discussion of partial space-charge flow is presented. The Pierce

method of electrode design is described, and some practical limita-

tions of this method are discussed. Electrode shapes for various

space-charge flows are shown. Author

N63-10881 National Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

AN ELECTRON-BOMBARDMENT ION ROCKET OPERATED

WITH ALTERNATING-CURRENT SUPPLIES

Paul D. Reader and Robert C. Finke Washington, NASA, Dec. 1962

34 p 3 refs

(NASA TN D-1457) OTS: $1.00

Power-supply weight savings and increases in reliability may

result from the operation of an electron-bombardr_ent ion rocket on

alternating-current supplies instead of on the normal direct current.

This approach was investigated with the alternating-current effects

determined for 60-cycle sinusoidal wave forms. Results indicate that a

compromise system, with three of the five necessary supplies operated

with alternating current, was competitive with total direct-current

operation. Author

N63-11509 National Aeronautics and Space Administration,

Washington, D.C.

ROCKE1 PROPULSION

Waiter T. Olson, Donald L. Noted, Edward W Otto, Melvin J.

Hortmonn, Calvin I. Ball, Gerald Morrell, Richard J. Priem, Edmund

R. Jonash, Wiliiam A. Tomazic, John C Sanders, and Leon M Wenzel

1962 55 p 188 refs Papers presented at Session M of the

NASA-University Conf. on the Science and Technol. at Space Exploro-

titan. Chicago, Nov. 1-3, 1962 (See N63 11502 03-29)

(NASA-SP-19) GPO $040

CONIENTS:

1. INTRODUCTION Walter T Ol_on (NASA Lewis Research

Centeri 4 p 9 ref_
2. FLUID PHYSICS OF LIQUID PROPELLANTS Dor,_ll Nored

and Edward W. Otto iNASA. Lewis Research Center) 16 p

117 refs

3. NEW PROBLEMS ENCOUNTERED WITH PUMPS AND

TURBINES Melvin J. Hartmann and Calvin L. Boll (NASA.

Lewis Research Center) 13 p 22 refs

4. RECENT ASPECTS OF ROCKET COMBUSTION RESEARCH

Gerald Morrell and Richard J. Priem (NASA. Lewis

Research Center) 6 p 14 refs

S. CURRENT RESEARCH AND DEVELOPMENT ON THRUST

CHAMBERS Edmund R. Jonash and William A. Tomazic

(NASA. Lewis Research Center) 10 p 23 refs

6. DYNAMICS AND CONTROL OF CHEMICAL ROCKETS

John C. Sanders and Leon M. Wenzel (NASA. Lewis

Research Center) 4 p 3 refs
7. CONCLUDING REMARKS Walter T. Olson (NASA.

Lewis Research Center) 1 p

N63-11510 National Aeronautics and Space Administration,

Washington, D. C.

NUCLEAR ROCKET PROPULSION

David S. Oabrlel, Frank E. Ram, Robert G. Rogsdale, Donald Bogart,

Edward Lantz, Herman H. Ellerbrock, John N. B. Livingood, David

M Straight, John C. Sanders, Herbert J. Heppler, Jr., and Cllnt E.

Hart 1962 62 p 79 refs Papers presented at Session N of
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the NASA-University Conf. on the Science and Technol. of Space

Exploration, Chicago, Nov. 1-3, 1962 (See N63-11502 03-29)

(NASA-SP-20) GPO: $045

CONTENTS:

1. INTRODUCTION David S. Gabriel (NASA. Lewis

Research Center) 3 p

2. ADVANCED CONCEPTS FOR NUCLEAR ROCKET PROPUL-

SION F.E. Ram and R. G. Ragsdole I_NASA. Lewis

Research Center) 13 p 43 refs

3. NUCLEAR PHYSICS OF SOLID-CORE-GAS-COOLED

ROCKET PROPULSION REACTORS D. Bogart and

E. Lantz (NASA. Lewis Research Center) 9 p 3 refs
4. FLUID-FLOW AND HEAT-TRANSFER PROBLEMS IN

NUCLEAR ROCKETS H.H. EIlerbrock, J. N. B. Livingood,

and D. M. Straight (NASA. Lewis Research Center)

30 p 31 refs

5. PROBLEMS IN DYNAMICS AND CONTROL OF NUCLEAR

ROCKETS J.C. Sanders, H. J. Heppler, Jr., and C. E. Hart

(NASA. Lewis Research Center) 6 p 2 refs

N63-11512 National Aeronautics and Space Administration,

Washington, D. C.

ELECTRIC PROPULSION FOR SPACECRAFT

Wolfgang E Moeckel, Seymour Lieblein, John R. Jack, George R.

Seikel, Warren D. Rayle, and Edmund E. Callaghan 1962 37 p

49 refs Papers presented at Session P of the NASA-University

Conf. on the Science and Technol. of Space Exploration, Chicago,

Nov. 1-3, 1962 (See N63-11502 03-29)

(NASA-SP-22) GPO: $0 35

CONTENTS:

1. INTRODUCTION W.E. Moeckel (NASA. Lewis Research

Center) 3 p

2. SPECIAL REQUIREMENTS ON POWER GENERATION SYS-

TEMS FOR ELECTRIC PROPULSION S. Lieblein (NASA.

Lewis Research Center) 10 p 7 refs
3. GENERATION OF THRUST--ELECTROTHERMAL THRUS-

TaRS J.R. Jack (NASA. Lewis Research Center) 4 p
3 refs

4. GENERATION OF THRUST--ELECTROMAGNETIC THRUS-

TaRS G. R Seikel (NASA. Lewis Research Center)

6 p 25 refs
5. GENERATION OF THRUST--ELECTROSTATIC THRUSTORS

W D. RoyCe (NASA. Lewis Research Center) 6 p
9 refs

6. ADVANCED CONCEPTS E. E. Callaghan /NASA. Lewis

Research Center) 7 p 5 refs

N63-11781 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

PERIGEE PROPULSION FOR ORBITAL LAUNCH OF NUCLEAR

ROCKETS

Paul G. Johnson and Frank E. Ram Washington, NASA, 1962 26 p
11 refs

(NASA TR R,140) GPO: $0.40

A thrust program, called perigee propulsion, which minimizes

gravity loss is analyzed. Thrust is applied intermittently in regions

of high velocity (near successive perigees). The increased energy-

addition efficiency yields mass ratios approaching those for impulsive

velocity change. Corresponding times to reach desired energy are in

days; but are still small relative to mission times. For specified

orbital-launch missions, perigee-propulsion nuclear rocket systems are

shown to equal continuous-thrust performance, with reactor powers

an order of magnitude less than those of continuous-thrust systems.

Application and operational aspects of perigee propulsion are dis-

cussed. Author

N63-12640 National Aeronautics and Space Administration, Wash-
ington, D.C.

LUNAR LANDING PROPULSION CONSIDERATIONS

K.R. Stehling Feb. 1963 23 p 3 refs

(NASA TN D-1723) OTS: $0.7,5

The propellant must have high density impulse, low ignition lag,

and storability in space. The overall propulsion system must have

operational reliability, simplicity, low weight, and throttling capacity.

The four propellant combinations are rated in order of burnout

velocities: F2/N2 H,, Fz/H_, Nz02/N2 H4, and H=/Oz. The OF2-

diborane combination has interesting possibilities for further research.

Author

N63-12931 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

EROSION RESISTANCE AND FAILURE MECHANISMS OF

SEVERAL NOZZLE MATERIALS IN A SMALL SOLID-PROPELLANT

ROCKET ENGINE

Robert A. Signorelli and James R. Johnston Washington, NASA,

49 p 16 refs

(NASA TN D-1658) OTS: $1.25

A small-scale end-burning solid-propellant rocket-engine facility

was constructed, and an investigation was conducted to study un-

cooled rocket-nozzle insert materials under carefully controlled test

conditions. Relative performance and metallurgical failure mecha-

nisms were determined for 12 nozzle materials, including refractory

metals, graphites, cermets, reinforced plastics, and o ceramic. A

nonaluminized propellant, Arcite 368, which has a theoretical flame

temperature of 4700 ° F was used. The engine was designed to

operate at a chamber pressure of 1000 pounds per square inch for 30

seconds with o nozzle-throat diameter of 0.289 inch. With the excep-

tion of molybdenum, all of the materials eroded to some degree. In

general, the cermet and ceramic materials eroded very little (1 to 2

mils), tungsten and ZT graphite eroded moderately (5 to 9.5 mils), and

the molded graphites and the 40-percent-resin phenolic-refrosil-com-

posite material eroded extensively (up to 30.5 mils). The 20-percent-

resin phenolic-refrasil and the phenolic-graphite materials eroded

drastically (up to 54 mils), while complete failure occurred with

phenolic-nylon material. The cermet and ceramic nozzles crocked

extensively both radially and axially as a result of thermal stresses.

Oxidation is believed to be the primary mechanism by which material

was removed from the tungsten nozzle. Material removal from the

graphite nozzles is attributed to oxidation coupled with mechanical

erosion. Temperature measurements made with molybdenum and

graphite nozzles indicated that the maximum throat-surface tempera-

tures were silghtiy less than 3000 ° F, which is considerabiy below

the 4700 ° F flame temperature. A technique for propellant burning-

surface modification was developed involving internal balhstic formu-

las, which permits the systematic variation of engine chamber pres-

sure. Author

N63-13218 National Aeronautics and Space Administration. Lewis

Research Center, Cleveland, Ohio

TWO-DIMENSIONAL CRITICALITY CALCULATIONS OF GAS-

EOUS-CORE CYLINDRICAL-CAVITY REACTORS

Robert E. Hylond, Robert G. Ragsdale, and Eugene J. Gunn Wash-

ington, NASA, Mar. 1963 29 p 10 refs

(NASA TN D-1575) OTS: $0.75

The critical mass of a cylindrical, gaseous-care cavity reactor

system was computed with a four-group, two-dimensional diffusion

code. Uranium 235 and plutonium 239 were considered as fuels.

Moderator materials investigated were deuterium oxide (at 70" F)

and graphite (at 70" and 5300 ° F). The study was conducted in two

parts; the first part considered the effect on critical mass of variable

fuel-region radius in a fixed-size cavity, and the second part per-

tained to specific effects for one particular configuration. The fuel

region can be reduced to a radiu_ of 0.20 to 0.33 of the cavity radius

with little or no increase in critical mass. For fuel- to cavity-radius

ratios from 0.20 to 1.0 and a graphite moderator at 5300 ° F, pluto-

nium 239 requires about one-third of the critical mass of o uranium

235 fueled system. A hole (simulating an exhaust nozzle) through one

end of the reflector-moderator region resulted in an increase in critical
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massof5percent.Thehydrogengas,whichinnuclear-rocketapplica-
tionwouldexistbetweenthefuel and moderator regions, woe found

to have a negligible effect on critical mass. The critical mass is

relatively independent of fuel-region temperature and can be com-

puted by evaluating all thermal values at the moderator tempeeature.
Author

N63-15695 National Aeronautics and Space Administration.

Lewis Research Center. Cleveland. Ohm

DESIGN AND OPERATIONAL PERFORMANCE OF A 150-

KILOWATT SODIUM FLASH-VAPORIZATION FACILITY

Linden R Nichols, Charles H Winzig. Stanley M Nosek. and Louis

J Goldman Washington, NASA, May 1963 52 p 5 refs

(NASA TN D-1661) OTS: $150

The mechanical, electrical, and process design, and the opera-

tional performance of a 150-kilowatt sodium flash-vaporization

facility are presented. Saturated liquid sodium at temperatures to
t600 ° F was circulated at flow rates to 19,000 pounds per hour

through an electric-resistance heater A maximum heater-outlet

teml_rature of 1700 ° F is attained prior to decompression of the

liquid to allow fractional flash vaporization The liquid-vapor

mixture is separated centrifugally, the saturated liquid is recircu-

lated, and the saturated vapor is passed through a convergent

nozzle, which simulates a turbine Stable system operation is real-

ized throughout the range of design parameters. No process insta-

bilities occurred in the flashing process during either transient or

steady-state operation Tentative restricted and critical-flow data

of sodium vapors through a convergent nozzle are presented and are

compared with theoretically predicted flow for supersaturated and

equilibrium expansions An account of the operational problems,

process characteristics, and process interruptions encountered dur-

ing the 800-hour performance run are presented Author

N63-16766 National Aeronautics and Space Admln*strat*on

Lewis Research Center. Cleveland. Ohio

CHARGE-EXCHANGE EFFECTS ON THE ACCELERATOR

IMPINGEMENT OF AN ELECTRON-BOMBARDMENT ION

ROCKET

William R Kerr, lake Washington. NASA. May 1963 45 p 10 refs

(NASA TN-D-1657) OTS: $1.25

A systematic investigation of accelerator-grid-ion impingement
was made with electron-bombardment ion rockets operated over a

range of propellant utilization efficiencies from 0 11 to 095. Three
ion rockets of 5. 10, and 20 centimeters in diameter were used to

produce mercury-ion beams of 0.01 to 0 55 amperes at net accel-

erating potentials of 600 to 7000 volts Trends of experimental

impingement values were predicted by *on charge-exchange equa-

ttons, particularly below propellant utdlzatlon efflc*enc_es of 06

Discrepancies between experimental and predicted values were

probably caused by direct impingement ions Calculations were
made to estimate the maximum hfetlme of a molybdenum accel-

erator gr_d based upon the rocket operation parameters, charge-

exchange equations, and the measured erosion rate of an endurance

run The expertmental work was conducted in a 5.foot-diameter.

16.foot-long vacuum tank Author

N63-15767 Nattonal Aeronautics and Space Admlnlstrat*on

Lew_s Research Center Cleveland Oh)o

NUMERICAL EVALUATION OF ION-THRUSTER OPTICS

Vladlmtr Hamza and Edward A Richley Washington. NASA. May

1963 42p 11refs

(NASATN D.1665) OTS $1 25

A numerical solution of the two d_mensLona( Potsson equabon

with mixed boundary condDUons _s presented Examples of analysm

of four var=att0ns _n an electrostatqc thrustor configuration are

included, and results are compared Solut_on0f the matrix equation

(obtained from finite d_fference equations) by the Cyclic Chebyshev

Seml-lteralwe method Le described along w_th the effect of the

relaxatqon factor on the rate of coovergence An eat=mate of the

apace.charge.dens_ty funct¢on is first obta,ned from the Lsplaclan

potent,el distribution and the equations-of-motion. The solution

of the Poisson equation is then accomplished by a method of suc-

cess=re apprQx=mations A suppression factor method of dealing

with the typical problem of overestlmat*on of the first-order space-

charge-density function is discussed Of particular interest is the

space-charge-limited current calculation This calculation is dis-

cussed in detail, and the accuracy of the solution is compared with

analytical results for flow between concentric cylinders. The

results of the analysis are compared with data obtained from an

experimental thrustor Author

N63-16995 National Aeronautics and Space Administration

Lewis Research Center. Cleveland. Ohio

POSSIBLE EFFECTS OF NONUNIFORM FLOWS ON PER-

FORMANCE OF ELECTROTHERMALTHRUSTORS

John R Jack and JohnW Schaefer Washington, NASA. June

1963 17 p 5refs

(NASATN D-1732) OTS: $0.50

The effects of a nonuniform enthalpy profile on the per-

formance of an electrothermal thrust generator are evaluated

analytically Performance characteristics are presented for

uniform specific impulses ranging from 1000 to 2000 seconds,

pressures of 001 to 100 atmospheres, and engine wall tem-

peratures of 500 ° and 3000 ° K The nonuniform profile changes

the uniform specific impulse by 10 percent at most (except for

s_mulated start*ng conditions), and the change can either be

helpful or detrimental, depending upon the specific operating

conditions In general, an increase in the engine wall tempera-

ture causes the specific impulse to approach the uniform flow

value A very special nonuniform profile was alSG considered,

one that may represent the startup of a cold engine The magni-

tude of its effect on engine performance may be quite large.

the variance depending on the operating conditions Author

N63-1754¢J National Aeronautics and Space Administration

Goddard Space Flight Center. Greenbelt, Md.

MECHANICAL IMPEDANCE STUDY OF THE X-2S9 ROCKET

MOTOR

Raymond G Hertenstein and William G Elsen Washington.

NASA. June 1963 24p lref

(NASATN D-1681) OTS: $075

The impedance analysis of the X-259 rocket motor and

roll-rig firing assembly indicates that the roll rig gives a soft

spring effect to the rocket motor which, if unaccounted for,

could lead to the misinterpretation of vibration levels especially

in the higher frequency range. The mechanical impedance

concept has proved to be a straightforward end plausible

method of analyzing this phenomenon and, at the same time,

increases the general usefulness of static firing data. To

define the static firing arrangement completely, a study of the

thrust cell mounted against the firing bay well was lisa made.

This study revealed the dynamic character of the thrust cell

and provided excellent correlation with the design parameters
of the device Author

N83-18181 National Aeronautics end Space Administration.

Marshall Space Flight Center, Huntsville, Ale.

THE SIGNIFICANCE OF ATMOSPHERIC BALLIIITIC$ IN

ROCKET TECHNOLOGY

G, H. R, Reisig Washington, NASA, July 1963 101 p 34 refs

(NASA TN D-1830) OTS: $2,50

The physical properties of the atmosphere pertain to the

basic elements of rocket ballistics. The influence of these

itmoapheric properties on both rocket design end performlnce

il grouped under three topics, namely: (e) rocket design

climatology, (b) atmospheric rocket physics, end (c) atmos-

pheric environments for rocket firings. Author
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N63-18653NationalAeronautiCSandSpaceAdministration.
LewisResearchCenter,Cleveland.Ohio
ADDITIONALSTUDIESOFSCREENANDACCELERATOR
GRIDSFORELECTRON-BOMBARDMENTtONTHRUSTORS
WilliamR.KerslakeandEugeneV.PawlikWashington.
NASA.Aug.196332p 12refs
(NASATND-1411)0TS:$1.00

Aninvestigationofaccelerator-gridsystemswasmadewith
threeionthrustorshaving5-.10-,and 20-centimeter-diameter

electron-bombardment ion sources. Mercury ion beams of 0.01

to 0.7 ampere were generated at net accelerating voltages of

600 to 7000 volts. Grid geometry was studied to determine

the effect of hole shape, spacing, and grid thickness upon the

ion focusing of the accelerator system and the fraction of

Child's law current passed. Geometric limits for acceptable

thrustor performance values are discussed. Grid temperature

profiles were obtained to evaluate accelerator warping prob-

lems. Graphite grids were tested end found to be a solution

to these problems for laboratory testing. The method of calcu-

lating thrust from metered electrical parameters was verified

with a pendulum-type thrust target. Author

NS3-1BBSS National Aeronautics and Space Administration,

Lewis Research Center, Cleveland. Ohio

NEUTRALIZER TESTS ON A FLIGHT-MODEL ELECTRON-

BOMBARDMENT ION THRUSTOR

Robert F. Kemp. J. M. Sellen.Jr, (Space Tech. Labs., Inc.) and

Eugene V. Pawlik Washington. NASA. July 1963 38 p 7 refs

(NASA TN D-1773) OTS:$1.00

A series of neutralizer tests on a flight-test-design electron-

bombardment thrustor is described that uses a pulsed-beam

technique and utilizes a floating beam collector. The thrustor

was operated at approximately flight-test design-point power

levels. Electric potentials were measured with an electron

emissive probe within the plasma exhaust beam for several

neutralizer configurations, Measurements were also made of

beam current density and neutralizer lifetimes. With a net

acceleration voltage of 2500 volts, a net- to total-voltage ratio

of 0.56. and a beam current of 200 to 280 milliamperes, the

plasma potential was 8 to 9 volts above that of the neutralizer

for the original neutralizer configuration, and ranged from this

value to 0.9 volt for a number of other configurations, No

increase in beam divergence due to inadequate neutralization

was detected. Neutralizer lifetimes of 2 to 3 hours were typ

ical. and are adequate for a ballistic flight test, Shielded neu-

tralizer configurations showed projected lifetimes greater than
50 hours. Author

NS3-19275 National Aeronautics and Space Administration,

Langley Research Center, Langley Station. Vs.

A METHO0 FOR DETERMINING THE PROPELLANT RE-

QUIRED TO MAINTAIN AN EARTH ORBITAL VEHICLE IN A

USEFUL ORBIT BETWEEN TWO SPECIFIED ALTITUDE

LIMITS

James J, Buglia and John F, Nawcomb Washington, NASA,

Aug, 1963 32 p 8 rate

_NASATN D-1617) OTS: $1.00

A set of working charts is presented which allows rapid deter-

mination of the propellant requirements for maintaining an earth

orbital vehicle in a permanent circular orbit in the altitude range

of 160 to 300 nautical miles. The orbit is allowed to decay to

a predetermined altitude below the original orbital altitude, and

a Hohmann transfer maneuver is used to return the vehicle to a

circularorbit at its original altitude. The number of such correc-

tions required per year, and the velocity requirement to make a

correction are combined to give the yearly propellant-consumptior

requirement, Two atmosphere models were used, the 1959 A R DC

model atmosphere, and the 1962 U .S, standard atmosphere, The

results indicate that at the higher altitudes, propellant mass

fractions of the order of 1 percent are required to sustain the

orbit if the orbit is permitted to decay only a small percentage of

the original orbit altitude before a correction is made At

altitudes below 180 nautical miles, the propellant consumption

required to maintain the orbit for a year exceeds 10 percent of

the total station weight. Author

N63-2189S National Aeronautics and Space Administration.

Lewis Research Center. Cleveland, Ohio

AN EXPERIMENTAL INVESTIGATION OF GASEOUS-FILM

COOLING OF A ROCKET MOTOR

James G. Lucas and Richard L Golladay Washington. NASA.

Oct. 1963 32 p 12 refs

(NASA TN 0-1988) OTS: $0.75

Data indicate that the Hatch-Papell gaseous-film-cooling

correlation may be used in rocket combustion chambers with

purely convective heating and nonreactive, nondecomposable

coolants and in convergent and throat regions of the nozzle,

if an increased heat-transfer coefficient is used Reactive

coolants may be used at the possible expense of a required

flow somewhat higher than would be predicted for a non-

reacting coolant with equivalent transport properties The

data indicate a possible large wall-temperature effect due

to flame radiation, and an approximate method is presented

for inclusion of this effect in the correlation Author

28 SPACE RADIATION
Includes cosmic radiation: solar flares: solar radiationl and

Van Allen radiation belts For related information see:

05 Astronomy and Astrophysics: 16 Life Sciences: and 29

Space Sciences,

N63-10369 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

THE MAGNETIC FIELD OF A MODEL RADIATION BELT

NUMERICALLY COMPUTED

Joseph C. Cain, Syun-lchi Akosofu, and Sydney Chapman (Alaska,

U.) Washington, NASA, Nov. 1962 22 p 18 refs Previously

processed as reprint; for abstract see N62-11139 04-12

(NASA TN D-1447) OTS: $0.75

The magnetic field of a ring-current belt symmetrically en-

circling the earth is calculated numerically, to a first approximation,

for a particular model belt. The whole distribution of the field is

discussed, and, for a particular intensity bf the belt, the calculation

is carried to o second approximation. The field of the ring current is

shown to be nearly uniform over the earth's surface, although the

diamagnetism of the belt produces an insignificant irregularity in
the field disturbance in auroral latitudes. In the model belt con-

sidered, the center line is connected with the auroral zone by the

dipole field lines of force. Although its particles have not yet been

observed directly, its existence is suggested by the quiet day

anomaly of the satelllte-observed magnetic field at six earth radii.
Author

N63-11121 National Aeronautics and Space Administration.

Marshall Space Flight Center, Huntsville, AIo.

THERMAL RADIATION INCIDENT ON AN EARTH SATELLITE

Frank W. Swalley Washington, NASA, Dec. 1962 73 p 8 refs

(NASA TN D.1524) OTS: $2.00

Equations hove been derived, using vector analysis, which pre-

dict the incident energy at any given point on on earth soteiJite. The

derivation is based on o nonspinning satellite and extended to include

spinning vehicles. The satellite was assumed to be oriented in any

one of three ways--toward the sun, toward the earth, and tangent to
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theflightpathatperigee.The amount of energy received depends

upon the intensity of the radiation and the view factor between the

object and source. The view factor equations are applicable to any

mathematically describable shape. To determine the length of ex-

posure to the sun, simple relations have been developed which pre-

dict the ingress and egress paints of the earth's shadow. The

solution to the equations was programed in a general manner on

an IBM 7090. The input data required consisted of parameters to

specify the orbit and on equation to describe the surface of the

satellite. As on illustration, a cylindrical satellite with hemispherical

ends was chosen. The view factor equations were derived and

numerically integrated, and the incident energy was calculated for an

arbitrarily selected orbit. The results indicated that spinning reduces

the peak heat fluxes in all cases, and the minimum incident energy

occurred when the vehicle was oriented toward the sun. The methods

outlined in this report are applicable to satellites of other celestial

bodies also. The only additional information required is a knowledge

of the position of the sun and the orbital plane relative to the body.
Author

N63-12064 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

SEPTEMBER 26, 1960 SOLAR COSMIC RAY EVENT

C. E. Fichtel, D. A. Kniffen, and K. W. Ogilvie Washington, NASA,

Jan. 1963 9 p 17 refs Previously published in J. Geophys. Res.,

v. 67, no. 10, Sept. 1962 p 3669-3672

(NASA TN D-1675) OTS: $0.50

Type IV radio emission is thought to be the most important ob-

servable characteristic of solar flares producing high-energy particles.

It is shown that solar cosmic-ray particles arrived at the earth on

September 27, 1960, following a small flare accompanied by a type

IV burst of short duration. Apart from their magnitude, the character-

istics of this event do not differ essentially from those of larger events.
Author

N63-13096 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

EARTH-REFLECTED SOLAR RADIATION INCIDENT UPON SPHER-

ICAL SATELLITES IN GENERAL ELLIPTICAL ORBITS

F. G. Cunningham Washington, NASA, Feb. 1963 440 p 3 refs

(NASA TN D.1472) OTS: $6.00

A calculation is given for the earth-reflected solar radiation

incident upon spherical satellites of unit cross-sectional area, in

general elliptical orbits. The equations have been left in integral form,

but have been mochlne integrated. The results are presented in tabu-

lar form for an extensive number of orbits, the incident energy PSE

(in milliwatts/cm _) being given as a function of the azimuthal angle

I/of the sotellite's position in orbit, measured from perigee. In addi-

tion, the orbital average of the incident radiation is calculated and

entered at the bottom of each table. The model used assumes: (1) that

the earth can be replaced by a sphere of radius equal to its mean

radius, 6,367.5 km; (2) that the potential of the earth varies strictly

as l/r; (3) that the mean solar constant is equal to 1.395 x 10 _ erg/

cm 2 -sac; and (4) that the mean albedo of the earth is equal to 0.34.
Author

N63-13102 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

ON THE ANOMALOUS COMPONENT Of LOW-ENERGY GEO-

MAGNETICAU.Y TRAPPED PROTONS

A. M. Lenchek Washington, NASA, Feb. 1963 25 p 27 refs

Previously processed as reprint. For abstract see N62-14269 12-12

(NASA TN D- 1679) OTS: $0.75

N63-13103 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

NEUTRONS IN SPACE

Wilmot N. Hess Washington, NASA, Feb. 1963 11 p 14 refs

(NASA TN D-1696) OTS: $0.50

The various neutron sources in the sol(,r system ore discussed.

Because of the neutrons' half-life, very few neutrons come into the

solar system from outside. Cosmic rays interacting with the atmos-

phere or surface of the planets are the major neutron source near the

planets. Studies of the neutron energy spectrum can give some infor-

mation about the chemical composition of the planets. The sun is a

source of neutrons from several processes. Thermonuclear burn in the

corona and leakage from the burning cone do not seem to be

important sources, but a significant number of neutrons may result

from high-energy protons accelerated in flares on the sun. Author

N63-|3722 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

ENERGY SPECTRUM Of ELECTRONS IN THE OUTER RADIATION

BELT

Wilmot N. Hess and John A. Poirier Washington, NASA, Mar. 1963

18 p 27 refs

(NASA TN D-1717) OTS: $0.50

The equilibrium energy spectrum of electrons in the outer radia-

tion belt is determined by the injection spectrum and the loss proc-

esses that operate to remove the electrons or change their energy. The

loss processes considered here are ionization energy loss, multiple

scattering, and electron-electron scattering; the injection spectra con-

sidered are neutron _-decoy electrons and monoenergetic electrons of

780 and 20 Key. The problem is treated numerically. The results of

the numerical calculation ore compared with recent measurements of

the outer-belt electron spectrum; it appears that neutron decays pro-

duce a reasonable fraction of the outer.belt electrons, but other proc-

esses such as acceleration may be important. Author

N63-14293 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

PROTONS FROM 0.1 TO 5 MEV AND ELECTRONS OF 20 KEV AT

12 EARTH RADII DURING THE SUDDEN COMMENCEMENT ON

SEPTEMBER 30, 1961

R A. Hoffman, L. R. Davis, and J. M. Williamson Washington,

NASA, Mar. 1963 10 p 3 refs

(NASA TN D-1700) OTS: $0.50

During the period around the sudden commencement of the

magnetic storm on September 30, 1961, the ion-electron detector

aboard Explorer XII observed fluxes of low energy protons and

electrons while the satellite was at 12 earth radii and our* the

magnetosphere. About 25 minutes before the sudden comme_;:ement,

the proton intensity increased; and, 8 minutes before, the omnidirec-

tional intensity suddenly jumped. The maximum flux of about

2 x 105 protons/cm2-sec-ster above 140 Key was attained _ hour

offer the sudden commencement. Thereaffer the intensities varied

irregularly with time, and displayed fluctuations in onisatropy that

were dependen! on the direction of the local magnetic field. The

energy spectrum was independent of both time and intensity. The

energy density of the proton spectrum (1 x 10 -9 erg/cm 3) was too

small to account for the observed compression of the earth's field on

the sunlit s;de during the magnetic storm. Time-coincident with the

sudden jump in proton intensities, an electron flux first appeared

and reached its peak value of _ x 106 electrons/cm2-sec-ster in the

10 to 35 Key range about 1 minute before the observance of the

sudden commencement on the earth's surface; it continued for about

10 minutes and then disappeared. The detection efficiency for elec-

trons places an upper limit of 2 x 105 electrons/cm-sec-ster for the

remainder of the storm. Author

N63-14426 National Aeronautics and Space Administration. God-

dord Space Flight Center, Greenbelt, Md.

THE LOW FREQUENCY POWER SPECTRUM of COSMIC-RAY

VARIATIONS DURING IGY

David Stern Washington, NASA, Mar. 1963 21 p 41 refs

(NASA TN D-1684) OTS: $0.75
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The power spectta of cosmic-ray variations, as recorded by

neutron monitors at various locations, is computed and analyzed.

The frequency range of the variations covered (from 1/200 to 1/2

per day) is found to contain only one significant peak, contributed

by the well-known 27-day variation. By use of the power spectrum,

a quantitative estimate of the latitude dependence of the 27-day

variation may be made. From this, the average rigidity dependence

of the modulation amplitude is deduced, and is found to be essentially

the same as that of Forbush decreases. The average was taken over

the period July 1957 to December 19,58, during which the peak de-

creased significantly. Irregular variations were also investigated, as

was the correlation with magnetic activity. It is found that the irreg-

ular variations have approximately the same latitude dependence as

the 27-day peak, decreasing roughly exponentially with increasing

frequency. There was same correlation between magnetic activity and

cosmic-ray variations, but it showed no clear recurrence tendencies.

A general review of power spectral analysis, with emphasis on points

relevant to this work, is included, and the conclusions, along with

the connection between Forbush decreases and the 27-day variation,

are discussed. Author

N63-14714 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

THE ARTIFICIAL RADIATION BELT MADE ON JULY 9, 1962

W_lmat N. Hess Washington, NASA, Apr. 1963 23 p 5 refs

Previously processed as a reprint; see N63-10554 01-28

(NASA TN D-1687) OTS: $0.75

The available information on the artificial radiation belt formed

by the July 9, 1962, high-altitude nuclear explosion is reviewed. Data

from Injun-SR-3, Telstar I, Troac, and Ariel I are combined to form

one picture of the artificial belt. The data ore consistent to about o

factor of 3. The flux map obtained in this way is used to calculate the

flux encountered by several satellites. These show reasonable agree-

rnent with data on solar cell damage. Preliminary data on particle

lifetimes ore presented. Particles at L>1.30 are expected to last

several years on the basis of coulomb scattering. Crude calculations of

shielding are mode to indicate the doses received inside various

vehicles. Author

NB3-16293 National Aeronautics and Space Administratton

Goddard Space Flight Center. Greenbelt. Md

A STUDY OF THE HYDROGEN, HELIUM, AND HEAVY NU-

CLEI |N THE NOVEMBER 12, 1960, SOLAR COSMIC RAY

EVENT

S Biswas, C E Fichtel. and D, E Guss Washington, NASA. May

1963 33 p 29 refs

(NASATN-D-1764) OTS:$100

The composition and energy spectra of solar cosmic rays from

the November 12, 1960. solar flare were studied by using rocket-

borne nuclear emulsions. The abundances of hydrogen, helium.

carbon, nitrogen, oxygen, neon. and larger nuclei were determined.

and upper limits were set for light nuclei (3 _< Z <_ 5) and fluorine

nuclei The relative numbers of helium, light, medium (6 _< Z < 9).

and large (Z _< 10) nuclei in the solar beam were found to be

680 _:110, <0.1. 10, and 10 ±03, respectively. The composi-

tion was similar to that of the solar atmosphere, as determined by

spectroscopic means, for those elements where a comparison

could be made but was markedly different from that of galactic

cosmic rays. Author

N63-17312 Geophysics Corp of America. Bedford. Mass

PLANETARYAERONOMY VII: THE SOLAR FLUX INCIDENT

AT THE TOP OF THE ATMOSPHERES OF EARTH AND

NEIGHBORING PLANETS FOR THE SPECTRAL REGION 50

A TO 3000 A

E. D. SchultzandA C Holland Nov, 1962 36p 5refs

(NASA Contract NASw-395)

NASA CR-11) (GCA-TR-62-14-N OTS: $360ph.$1 28mr

The solar flux incident at the top of the Earth's atmosphere

has been compiled, for the spectral region 50 A to 3000 A

29 SPACE SCIENCES

Between 50 A and 1850 A, the major emission lines were dis-

tinguished from the continuum and are presented separately.

The continuum and weak lines are lumped together. The pure

experimental data are plotted in two clear and unambiguous

presentations of the tabulation to provide a convenient com-

parison of the contribution of major emission lines with the
contribution of the continuum and weak lines To obtain the

flux values at the top of the atmospheres of neighboring

planets, intensity dilution factors are easily determined using an

inverse square relation based on mean radius vector magm
tudes. The tabulated data for Earth were used as a base to

generate the entire model of the solar photon flux from 50 A to

3000 A for the top of the atmosphere of Venus and Mars

NEA

N63-18460 National Aeronautics and Space Administration

Goddard Space Flight Center, Greenbelt. Md

CERENKOV-SClNTILLATION COUNTER MEASUBEMENTS

OF THE LIGHT, MEDIUM, AND HEAVY NUCLEI IN THE

PRIMARY COSMIC RADIATION FROM SUNSPOT MINI-

MUM TO SUNSPOT MAXIMUM

F B Mc Donald and W, R Webber Washington. NASA. July

1963 21 p 31 refs Submitted for Publication

(NASA TN D-1754) OTS: $0.75

The intensity and rigidity spectra of Be. B, C, N. and O have

been measured on a series of three Skyhook balloon flights

using a Cerenkov-scintillation detector combination. The flights

occurred at times close to solar minimum and maximum The

energy and charge resolution is comparable with that obtained

by the latest emulsion techniques. It is observed that the light

and medium nuclei display the same relative rigidity spectra

throughout the solar cycle as the protons and a particles This

conclusion is valid only in the region studied (E > 400 Mev/

nucleon), and striking variations may be expected for heavy

primaries of low energy The measured ratio of light to med-

ium nuclei at the top of the atmosphere was 036 ± 006

This was not observed to vary appreciably over the solar cycle
Author

N63-19R60 National Aeronautics and St)ace Adm_mstratlon

Washington, O C
A CONTRIBUTION TO THE SPECTRAL TYPE THEORY. IV.

FORMATION OF LINES IN STELLAR SPECTRA ICONTRIBU

TION ALATHEORIE DU TYPE SPECTRAL IV. LA FORMA-

TION DES RAIES DANS LES SPECTRES STELLAIRESI

Jean-Claude Pecker Aug 1963 56 p 43 refs Transl from Ann

Astrophys, v 14, no 1, 1951 p 115 151

(NASA TT-F-116) OTS $1 50

A method for colnputlng the tntenslty of stellar spectral

hnes is presented in simple fashion by writing equivalent

widths in a general form The method is a generalization

extended to the average" or "strong' absorption hnes of a

method proposed by Unsold. and subsequently approached in

adlfferent manner by Mmnaert. that made it posstble to calcu

late the intensity m the "wings" of a hne or the equivalent

width of "weak" lines Author

29 SPACE SCIENCES

Includes space chemistry; cosmology: lunar and planetary

exploration; and theoretical analysis of orbits and tralec-

tories. For space biology see: 16 LDfe Sciences For related

information see: 05 Astronomy and Astrophysics: 12 Geo-

physics; and 22 Navigation and Guidance
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N63-10329NationalAeronauticsandSpaceAdministration.
LangleyResearchCenter,LangleyStation,Va.
THEINFLUENCEOFPRECESSION OF EARTH RENDEZVOUS

ORBITS ON LUNAR MISSION REQUIREMENTS

William R. Wells Washington, NASA, Nov. 1962 29 p 4 refs

(NASA TN D-1512) OTS: $0.75

A study has been made to determine the influence of prep
cession of an earth rendezvous orbit due to the earth's oblateness

on lunar mission requirements. The nature of the regression along

the earth-moon plane of the nodal line formed by the intersection of

the earth rendezvous orbltai and earth-moon planes is investigated.

This investigation applies for the years 1964 to 1972. With this re-

gression taken into account, two methods for correcting for more

than anticipated delay times in earth orbit are considered. The

two methods considered are a plane change and an increase in in-

jection velocity. Results of the two methods indicate that the plane-

change technique requires considerably less additional velocity.

Based on the results of the analysis, launch windows corresponding

to lunar positions or declinations throughout the month are

presented. Author

N63-10868 National Aeronautics and Space Administration. God-

dord Space Flight Center, Greenbelt, Md.

DIFFERENTIAL CORRECTION FOR VlNTI'S ACCURATE INTER-

MEDIARY ORBIT

Nlino j k Bonovito Washington, NASA, Dec. 1962 18 p 3 refs

(NASA TND-1445) OTS: $0.50

This report presents an orbit-improvement method in which mean

values of certain parameters characteristic of Vinti's kinetic equations

are obtained for a series of observations in a predetermined time

interval and are used to determine the corresponding set of Izsak

elements which exactly factor Vinti's two quartic polynomials. As a

consequence, predicted positions and velocities for an earth satellite

at any time can be obtained. This report also includes a section on the

partia_ derivatives resulting from the first order Taylor expansion

of the conditional equations. Author

N63-11212 National Aeronautics and Space Administration,

Washington, D.C

RESULTS OF OBSERVATIONS OF MARS IN THE USSR DURING

THE GREAT OPPOSITION OF 1956

G.A. Tikhovetol Dec 1962 203 p 99 refs Transl. of articles

from the book "Rezul'toty Nablyudeniy Marsa vo Vremya Velikogo

Protivostoyaniyo 1956 g v SSSR" Moscow, USSR Acad. of Sci. Pub.

House, 1959 OTS $3 SO

(NASA-TT-F-93)

CONTENTS:

1. OBSERVATIONS OF MARS IN THE USSR iN 1956 p 1-3

2. SUMMARY RESULTS OF THE OBSERVATION OF MARS BY

THE SECTOR OF ASTROBOTANY DURING THE PERIOD OF:

THE GREAT OPPOSITION IN 1956 G. A. Tikhov p 4-6
3. PHOTOGRAPHIC PHOTOMETRY OF MARS WITH FILTERS

N. P, Boroboshov and I. K. Kava1 p 7-110 13 refs

4. PHOTOMETRIC STUDIES OF OPTICAL PROPERTIES OF THE

ATMOSPHERE OF THE PLANET MARS N.N. Sytinskaya

p 111-121 14 refs

5. THE SURFACE AND ATMOSPHERE OF MARS ACCORDING

TO PHOTOGRAPHIC, PHOTOMETRIC, AND CALORIMETRIC

OBSERVATIONS CONDUCTED _N 1956 AT TASHKENT

V_V. Sharanov p122-154 32refs

6, AN EXPERIMENT TO DETERMINE CONTRASTS ON THE DISC

OF MARS BY THE METHOD OF VISIBILITY V.V. Sharanov

p 155-166 12refs
7. SOME THOUGHTS ON THE STATE OF THE ATMOSPHERE

OF MARS N.N. Sytinskaya p167-174 17refs

8. VISUAL OBSERVATIONS OF MARS DURING THE GREAT

OPPOSITION IN 1956 V. A. Bronshten p 175-193 11 ref_

9. PHOTOGRAPHIC PHOTOMETRY OF THE LIGHT REGION OF

ARGYRE ON MARS LATE IN AUGUST 1956 V.A. Bron._hten

and O. V. Dluzhnevskoya p 194-201 7 rets

N63-11501 National Aeronautics and Space Administration,

Washington, D.C.

PROCEEOINGS OF THE NASA-UNIVERSITY CONFERENCE ON

THE SCIENCE AND TECHNOLOGY OF SPACE EXPLORATION,

VOLUME I, CHICAGO, NOVEMBER 1-3, 1962

Homer E. Newell et al Dec. 1962 412 p 499 refs For Vol. II
see N63-11502 03-29

(NASA-SP-11, Vol I) GPO: $2.50

CONTENTS:

WELCOME AND OPENING REMARKS Homer E. Newell

(NASA) p vil-viii
SESSION A: NASA'S ROLE IN SPACE EXPLORATION

1. THE CURRENT MISSIONS OF NASA De Marquis D. Wyatt

(NASA) p3-13

2. PLANNING FOR THE FUTURE GOALS OF NASA Abraham

Hyatt (NASA) p 15-24

3. ORGANIZATION AND FUNDING OF NASA Albert F.

Siepert (NASA) p 25-37
SESSION B: DEVELOPING SPECIAL SKILLS FOR RESEARCH IN

THE SPACE SCIENCES

4. DEVELOPING SPECIAL SKILLS FOR RESEARCH IN THE

SPACE SCIENCES Robert Jastraw (NASA. Goddard Space

Flight Center) p 41-45

SESSION C: IMPACT OF THE SPACE PROGRAM ON THE

UNIVERSITIES

5. NASA-UNIVERSITY RELATIONSHIPS Thomas L. K. Smull

(NASA) p 51-58

6. WHAT WE HAVE LEARNED AND HOPE TO LEARN FROM

SPACE EXPLORATION Homer E. Newell (NASA) p 59-78
7 refs

7. RESPONSE FROM THE UNIVERSITY VIEWPOINT Geerge

Wells Beadle (Chicago U.) p 79-82
SESSION D: THE ROLE OF THE UNWERSITY IN MEETING

NATIONAL GOALS IN SPACE EXPLORATION

8. THE ROLE OF THE UNIVERSITY IN MEETING NATIONAL

GOALS IN SPACE EXPLORATION Hugh L. Dryden (NASA)

p 87-91

9. RADAR ASTRONOMY Walter K. Victor (JPL) p 95-103

7 refs To be issued as NASA-SP-14 (See N63-11504

03-29)

SESSION F: SOUNDING ROCKETS

10. THE SOUNDING ROCKET AS A TOOL FOR COLLEGE AND

UNIVERSITY RESEARCH Eleanor C. Pressly (NASA. God-

dard Space Flight Center) p 107-112 To be issued as

part of NASA-SP-13 (See N63-11503 03-12)

SESSION G: GEOPHYSICS AND ASTRONOMY

11. SPACE FLIGHT STUDIES OF THE IONOSPHERE Robert E.

Bourdeau (NASA. Goddard Space Flight Center) p 115-

127 40 refs To be issued as NASA-SP-13 (See N63-

11503 03-12)

12. PARTICLES AND FIELDS RESEARCH IN SPACE George H.

Ludwig (NASA. Goddord Space Flight Center) p 129-137

48 ref$ To be issued as part of NASA-SP-13 (See N63-

11503 03-12)

13. ASTRONOMICAL RESEARCH IN SPACE James K. Kup-

perian, Jr. (NASA. Goddard Space Flight Center) p 139-

145 8 refs To be issued as part of NASA-SP-13 (see

N63-11503 03-12)

14. AERONOMY RESEARCH WITH ROCKETS AND SATELLITES

Nelson W. Spencer (NASA. Goddard Space Flight Center)

p 147-151 To be issued as NASA SP-13 (See N63-11503

03-12)

SESSION H: LUNAR AND PLANETARY SCIENCES

15. THE SCIENTIFIC EXPLORATION OF DEEP SPACE Manfred

Eimer (JPL) p 155-161 3 refs To be issulcJ as NASA-SP-

14 (See N63-11504 03-29)
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16.INTERPLANETARYSPACEPHYSICSConwaySnyder,Hugh
R.Anderson,MarciaNeugebauer,andEdwardJ.Smith
(JPL)p163-19576redsTo be issued as NASA-SP-14

(See N63-11504 03-29)

t7. PLANETARY ASTROPHYSICS AND THE EXPLORATION OF

THE SOLAR SYSTEM Ray L. Newburn (JPL) p 197-205

30 refs To be issued as NASA-SP-14 (See N63-11504

03-29)

18. GEOLOGICAL EXPLORATION OF THE MOON AND PLAN-

ETS Robert C. Speed, James E. Conel, Robert L. Kovach,

and Alden A. Loomis (JPL) p 207-229 50 refs To be

issued as NASA-SP-14 (See N63-11504 03-29)
SESSION h CELESTIAL MECHANICS AND SPACE FLIGHT

ANALYSIS

19. APPLICATIONS OF NUMERICAL ANALYSIS AN0 COM-

PUTER TECHNIQUES IN CELESTIAL MECHANICS Paul R.

Peabody (JPL) p 235-240 To be issued as NASA-SP-15

(See N63-11505 03-05)

20. ANALYSIS OF SATELLITE ORBITS FOR GEOPHYSICAL

EFFECTS William M. Kaula (NASA. Goddard Space Flight

Center) p 241-251 39 refs To be issued as NASA-SP-15

(See N63-11505 03-05)

21. APPLICATIONS OF CELESTIAL MECHANICS TO SPACE-

CRAFT FLIGHT Thomas W. Hamilton (JPL) p 253-260

3 refs To be issued as NASA-SP-15 (See N63-11,505

03-05)

22. SPACE FLIGHT OPTIMIZATION William G. Melbourne (JPL)

p 261-273 23 refs To be issued as NASA-SP-15 (See

N63-11505 03-05)

SESSION J: DATA ACQUISITION AND PROCESSING

23. DATA PROCESSING FOR ORBIT DETERMINATION Joseph

W. Siry (NASA. Goddard Space Flight Center) p 279-291

To be issued as NASA-SP-16 (See N63-11506 03-20)
24. DATA ACQUISITION AND PROCESSING FROM SCIENTIFIC

SATELLITES Albert G. Ferris (NASA. Goddard Space Flight

Center) p 293-298 1 ref To b_ issued as NASA-SP-16

(See N63-11506 03-20)

25. DATA PROCESSING FROM METEOROLOGICAL SATELLITES

William R. Bandeen (NASA. Goddard Space Flight Center)

p 299-317 13 refs To be issued as NASA-SP-16 (See

N63-11506 03-20)

26. DATA ACQUISITION AT PLANETARY RANGES Charles C.

Kirsten (JPL) p 319-335 21 refs To be issued as NASA-

SP-16 (See N63-11506 03-20)

SESSION K: CONTROL, GUIDANCE, AND NAVIGATION

27. ADAPTIVE GUIDANCE David H. Schmieder and John B.

Winch (NASA. Marshall Space Flight Center) p 339-346

To be issued as NASA-SP-17 (See N63-11507 03-22)

28. A SURVEY OF MIDCOURSE GUIDANCE AND NAVIGATION

TECHNIQUES FOR LUNAR AND INTERPLANETARY

MISSIONS John D. McLean (NASA. Ames Research

Center) p 347-352 4 refs To be issued as NASA-SP-17

(See N63-11507 03-22)
29. GUIDANCE AND NAVIGATION ASPECTS OF SPACE

RENDEZVOUS John C. Houboh, John D. Bird, and Manuel

J. Queijo (NASA. Langley Research Center) p 353-366

6 refs To be issued as NASA-SP-17 (See N63-11507

03-22)

30. ATMOSPHERE ENTRY GUIDANCE AND CONTROL Rodney

C. Wingrove (NASA. Ames Research Center) p 367-380

57 refs To be issued as NASA-SP-17 (See N63-11507

03-22)
31. SPACE VEHICLE ATTITUDE CONTROL Brian F. Doolin

(NASA. Ames Research Center) p 381-386 3 refs To be

issued as NASA-SP-17 (See N63-11507 03-22)

32. GUIDANCE AND CONTROL COMPONENTS RESEARCH

John V. Foster (NASA. Ames Research Center) p 387-392

To be issued as NASA-SP-17 (See N63-11507 03-22)

SESSION L: BIOASTRONAUTICS

33. ENVIRONMENTAL BIOLOGY George B. Smith, Jr. (NASA.

Manned Spacecraft Center, Houston) p 395-398 To be

issued as NASA-SP-18 (See N63-11508 03-16)

34. PHYSIOLOGICAL AND BEHAVIORAL SCIENCES Siegfried

J. Gerathewohl and Bo E. Gernandt (NASA. Ames Research

Center), p 399-413 43 refs To be issued as NASA-SP-18

(See N63-11508 03-16)

35. BIOENGINEERING Richard S. Johnston (NASA. Manned

Spacecraft Center, Houston) p 415-422 1 ref To be

issued as NASA-SP-18 (See N63-11508 03-16)

36. EXOBIOLOGY. Richard S. Young (NASA. Ames Research

Center) p 423-429 16 refs To be issued as NASA-SP-18

(See N63-11508 03-16)

N63-11502 National Aeronautics and Space Administration,
Washington, D.C.

PROCEEDINGS OF THE NASA-UNIVERSITY CONFERENCE ON

THE SCIENCE AND TECHNOLOGY OF SPACE EXPLORATION,

VOLUME 2, CHICAGO, NOVEMBER 1-3, 1962

Walter T. Olson et al Dec. 1962 522 p 805 refs Far Vol. I

see N63-11501 03-29 Cumulations of papers wilt be issued as
indicated below

(NASA-SP-11, Vol. II) GPO: $3.00
CONTENTS:

SESSION M: CHEMICAL ROCKET PROPULSION

INTRODUCTION Walter T. Olson (NASA. Lewis Res.

Center) p 3-5 9 refs To be issued as part of NASA-SP-19

(See N63-11509 03-27)

37. FLUID PHYSICS OF LIQUID PROPELLANTS Donald D.

Noted and Edward W. Otto (NASA. Lewis Res. Center)

p 7-22 117 refs To be issued as port of NASA-SP-19

(See N63-11509 03-27)
38. NEW PROBLEMS ENCOUNTERED WITH PUMPS AND

TURBINES Melvin J. Hortmann and Calvin L. Ball (NASA.

Lewis Res. Center) p 23-35 22 refs To be issued as part

of NASA-SP-19 (See N63-11509 03-27)

39. RECENT ASPECTS OF ROCKET COMBUSTION RESEARCH

Gerald MorrelJ and Richard J. Priem (NASA. Lewis Res.

Center) p 37-42 14 refs To be issued as part of NASA-

SP- 19 (See N63-11509 03-27)

40. CURRENT RESEARCH AND DEVELOPMENT ON THRUST

CHAMBERS Edmund R. Jonash and William A. Tomazic

(NASA. Lewis Res. Center) p 43-52 23 refs To be issued

as part of NASA-SP- 19 (See N63- 11509 03-27)

41. DYNAMICS AND CONTROL OF CHEMICAL ROCKETS

John C. Sanders and Leon M. Wenzel (NASA tewi_ Ret,

Center) p 53-56 3 refs To be issued as part of NASA-

SP-19 (See N63-11509 03-27)

CONCLUDING REMARKS Walter T. Olson (NASA Lewis

Res. Center) p 57 To be issued as part of NASA-SP-19

(See N63-11509 03-27)
SESSION N: NUCLEAR PROPULSION

INTRODUCTION David S. Gabriet (NASA. Lewis Res.

Center) p 61-62 To be issued as part of NASA-SP-20

(See N63-11510 03-27)

42. ADVANCED CONCEPTS FOR NUCLEAR ROCKET PROPUL-

SION Frank E. Ram and Robert G. Ragsclale (NASA.

Lewis Res. Center) p 63-75 43 refs To be issued as part

of NASA-SP-20 (See N63-11510 03-27)

43. NUCLEAR PHYSICS OF SOLID-CORE GAS-COOLED ROCKET

PROPULSION REACTORS Donald Bogart and Edward

Lantz (NASA. Lewis Res. Center) p 77-85 3 refs To be

issued as port of NASA-SP-20 (See N63-11510 03-27)
44. FLUID FLOW AND HEAT TRANSFER PROBLEMS IN NU-

CLEAR ROCKETS Hermann H. Ellerbrock, John N. B.

Livingood, and David M. Straight (NASA. Lewis Res. Center)

p 87-116 31 refs To be issued as part of NASA-SP-20

(See N63-11510 03-27)

45. PROBLEMS IN DYNAMICS AND CONTROL OF NUCLEAR

ROCKETS John C. Sanders, Herbert J. Heppler, Jr., and

Clint E. Hart (NASA. Lewis Res. Center) p 117-122 2 refs

To be issued as part oJ NASASP-20 (See N63-11510

03-27)

SESSION O: POWER FOR SPACECRAFT
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46.POWERFORSPACECRAFTNewellD.Sanders,CharlesA.
Barrett,DanielT.Bernatowicz,ThomasP.Moffitt,AndrewE.
Potter,Jr.,andHarveyJ.Schwartz,(NASA.LewisRes. Center)

p 125-150 To be issued as NASA-SP-21 (See N63-11511

03-06)
SESSION P: ELECTRIC PROPULSION

INTRODUCTION Wolfgang E. Moeckel (NASA. Lewis Res.

Center) p 153-155 To be issued as part of NASA-SP-22

(See N63-11512 03-27)

47. SPECIAL REQUIREMENTS ON POWER GENERATION

SYSTEMS FOR ELECTRIC PROPULSION Seymour Lieblein

(NASA. LewisRes. Center) p157-166 7refs To beissued

as part of NASA-SP-22 (See N63-11512 03-27)

48 (a). GENERATION OF THRUST--ELECTROTI'_ERMAL THRUS-

TaRS John R. Jack (NASA. Lewis Res. Center) p 167-

170 3 refs To be issued as part of NASA-SP-22

(See N63-11512 03-27)

48 (b). GENERATION OF THRUST--ELECTROMAGNETIC

THRUSTORS George R. Seikel (NASA. Lewis Res.

Center) p 171-176 25 refs To be issued as part of

NASA-SP-22 (See N63-11512 03-27)

48 (c). GENERATION OF THRUST--ELECTROSTATIC THRUS-

TaRS Warren D. Rayle (NASA. Lewis Res. Center)

p 177-182 9 refs To be issued as part of NASA-SP-

22 (See N63-11512 03-27)

49. ADVANCED CONCEPTS Edmund E. Callaghan (NASA.

Lewis Res. Center) p 183-189 5 refs To be issued as

part of NASA-SP-22 (See N63-11512 03-27)

SESSION Q: AERODYNAMICS

50. AERODYNAMIC PROBLEMS OF LAUNCH VEHICLES

Robert W. Boswinkle, Jr. (NASA. Langley Res. Center)

p 193-201 To be issued as part of NASA-SP-23 (See

N63-11513 03-02)

51. LOW-SPEED AERODYNAMIC RESEARCH RELATED TO THE

LANDING OF SPACE VEHICLES John P. Campbell (NASA.

Langley Res. Center) p 203-214 9 refs To be issued as

port of NASA-SP-23 (See N63-11513 03-02)

52. THE AERODYNAMICS OF HYPERSONIC CRUISING AND

BOOST VEHICLES Mitchel H. Bertram, David E. Fetter-

man, Jr., and John R. Henry (NASA. Langley Res. Center)

p 215-234 54 refs To be issued as part of NASA-SP-23

(See N63-11513 03-02)
53. AERODYNAMIC AND HEATING PROBLEMS OF ADVANCED

RE-ENTRY VEHICLES Robert L. Trimpi, Frederick C. Grant,

and Nathaniel B. Cohen (NASA. Langley Res. Center)

p 235-248 42 refs To be issued as part of NASA-SP-23

(See N63-11513 03-02)

SESSION R: GAS DYNAMICS

54. GAS DYNAMICS PROBLEMS OF SPACE VEHICLES

H. Julian Alien (NASA. Ames Res. Center) p 251-267

26 refs To be issued as part of NASA-SP-24 (See N63-

1151403-11)

55. RECENT INFORMATION ON HYPERSONIC FLOW FIELDS

Alvin Seiff (NASA. Ames Res. Center) p 269-282 32 refs

To be issued as part of NASA-SP-24 (See N63-11514

03-11)

56. RECENT DEVELOPMENTS IN THE CHEMISTRY AND THER-

MODYNAMICS OF GASES AT HYPERVELOCITIES Thomas

N. Canning (NASA. Ames Res. Center) p 283290 15 refs

To be issued as Dart of NASA-SP-24 (See N63-11514

03-11)

57. RECENT DEVELOPMENTS IN MASS, MOMENTUM, AND

ENERGY TRANSFER AT HYPERVELOCITIES Glen Goodwin

and John T. Howe (NASA. Ames Res. Center) p 291-301

37 refs To be issued as part of NASA-SP-24 (See N63-

11514 03-11)

SESSION S: PLASMA PHYSICS AND MAGNETOHYDRODY-

NAMICC,

58. RELATIONS BETWEEN AERODYNA_ICS AND MAGNETO-

HYDRODYNAMICS Adolf Busemann (NASA. Langley Res.

Center) p 305-312 2 refs To be issued as part of NASA-

SP-25 (See N63-11515 03-24)

59. FUNDAMENTALS OF PLASMA INTERACTION WITH ELEC-

TRIC AND MAGNETIC FIELDS Robert V. Hess (NASA.

Langley Res. Center) p 313-336 46 refs To be issued as

part of NASA-SP-25 (See N63-11515 03-24)
60. THE ELECTRIC DRAG FORCES ON A SATELLITE IN THE

EARTH'S UPPER ATMOSPHERE George P. Wood (NASA.

Langley Res. Center) p 337-345 10 refs To be issued as

part of NASA-SP-25 (See N63-11515 03-24)
61. PLASMA FREQUENCY AND RADIO ATTENUATION Paul

W. Huber and Clifford H. Nelson (NASA. Langley Res.

Center) p 347-360 35 refs To be issued as part of

NASA-SP-25 (See N63-11515 03-24)
62. SURVEY OF PLASMA ACCELERATOR RESEARCH Macon

C. Ellis, Jr. (NASA. Langley Res. Center) p 361-381 36 refs

To be issued as part of NASA-SP-25 (See N63-11515

03-24)

SESSION T: LABORATORY TECHNIQUES

63. TECHNIQUES FOR ACHIEVING STEADY-STATE TEMPERA-

TURES ABOVE 1,500 ° C Howard E. Martens (JPL)

p 385-390 To be issued as part of NASA-SP-26 (See N63-

11516 O3-23)

64. HIGH-VACUUM TECHNIQUES FOR RESEARCH Jack L.

Taylor (JPL) p 391-409 15 refs To be issued as part of

NASA-SP-26 (See N63-11516 03-23)

65. TECHNIQUES I:OR LABORATORY STUDIES OF MODERN

MAGNETISM Floyd B. Humphrey (JPL) p 411-428

30 refs To be issued as part of NASA-SP-26 (See N63-

11516 03-23)

66. GENERATION OF MAGNETIC FIELDS BY FLUX COMPRES-

SION IN SUPERCONDUCTORS Daniel D. Elleman (JPL)

p 429-435 13 refs To be issued as part of NASA-SP-26

(See N63-11516 03-23)
SESSION U: MATERIALS

67. SPACE ENVIRONMENT AND ITS EFFECTS ON MATERIALS

Don D. Davis, Jr. (NASA. Langley Res. Center) p 439-449

25 refs To be issued as part of NASA-SP-27 (See N63-

11517 03-19)

68. NONMETALLIC MATERIALS FOR SPACECRAFT George F.

Pezdirtz (NASA. Langley Res. Center) p 451-460 16 refs

To be issued as part of NASA-SP-27 (See N63-11517

03-19)

69. ABLATION MATERIALS FOR ATMOSPHERIC ENTRY

Leonard Roberts (NASA. Langley Res. Center) p 461-468

30 refs To be issued as part of NASA-SP-27 (See N63-

1151703-19)

70. FLO'v_/ AND FRACTURE PROBLEMS IN AEROSPACE VE-

HICLES Richard H. Kemp (NASA. Lewis Res Center)

p 469-476 5 refs To be issued as port of NASA-SP-27

(See N63-11517 03-19)
71. HIGH-STRENGTH MATERIALS RESEARCH Hubert B. Probst

(NASA. Lewis Res. Center) p 477-484 16 refs To be

issued as part of NASA-SP-27 (See N63-11517 03-19)
SESSION V: STRUCTURES

72. RESEARCH, DESIGN CONSIDERATIONS, AND TECH-

NOLOGICAL PROBLEMS OF STRUCTURES FOR LAUNCH

VEHICLES Harry L. Runyan and Robert W. Leonard (NASA.

Langley Res. Center) p 487-498 15 refs To be issued as

part of NASA-SP-28 (See N63-11518 03-34)
73. RESEARCH, DESIGN CONSIDERATIONS, AND TECHNO-

LOGICAL PROBLEMS OF STRUCTURES FOR WINGED

AEROSPACE VEHICLES Eldon E. Mathauspr (NASA. Lang-

ley Res. Center) p 499-510 20 refs To be issued as pa,, _

of NASA-SP-28 (See N63-11518 03-34)

74. RESEARCH, DESIGN CONSIDERATIONS, AND TECHNO-

LOGICAL PROBLEMS OF STRUCTURES FOR PLANETARY

ENTRY VEHICLES Roger A. Anderson (NASA. Langley Res.

Center) p 511-520 25 refs To be issued as par1 of

NASA-SP-28 (See N63-11518 03-34)

75. RESEARCH, DESIGN CONSIDERATIONS, AND TECHNO.

LOGICAL PROBLEMS OF STRUCTURES FOR SPACECRAFT
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Geroge W. Brooks (NASA. Langley Res. Center)
20 refs To be issued as part of NASA-SP-28
11518 03-34)

p 521-532
(See N63-

N63-11504 National Aeronautics and Space Administration,
Washington, D.C.

LUNAR AND PLANETARY SCIENCES IN SPACE EXPLORATION

Walter K. Victor, Monfred Elmer, Conway Snyder, Hugh R. Anderson,
Marcia Neugebouer, Edward J. Smith, Ray L. Newburn, Jr., Robert
C. Speed, James E. Conel, Robert L. Kovach, and Alden A. Loomis

1962 84 p 160 refs Papers presented at Sessions E. and H of

the NASA-University Conf. on the Science and Technol. of Space
Exploration, Chicago, Nov. 1-3, 1962 (See N63-11501 03-29)
(NASA-SP-14) GPO: $0 55

CONTENTS:

1. RADAR ASTRONOMY W. K. Victor (JPL) 9 p 7 refs
2. THE SCIENTIFIC EXPLORATION OF DEEP SPACE Elmer

(JPL) 7 p 3 refs

3. INTERPLANETARY SPACE PHYSICS C. Snyder, H. R.
Anderson, M. Neugebauer, and E. J. Smith (JPL) 33 p
70 refs

4. PLANETARY ASTROPHYSICS AND THE EXPLORATION OF

THE SOLAR SYSTEM E.L. Newburn, Jr. (JPL) 9 p 30 refs

5. GEOLOGICAL EXPLORATION OF THE MOON AND

PLANETS R.C. Speed; J. E. Conel, R. L. Kovach, and A. A.
Loomis (JPL) 23 p 5b refs

N63-11609 National Aeronautics and Space Administration,

Washington, D.C.
VELOCITY AND ENERGY OF THE TUNGUSK METEORITE

K. P. Stanyukovich and V. A. Bronshten Dec. 1962 8 p 13 refs
Transl. of "O skorosti i energii Tungusskogo meteorita" from Doklady

Akad. Nauk. SSSR, v. 140, no. 3, 1961 p 583-586
(NASA 1-1"F-89) OTS: $0.50

On the basis of physical phenomena observed following the fall

of the Tungusk meteorite, estimates are made of its energy and veloc-

ity. Possible explanations of the explosion that occurred during the
fall of the meteorite are included. Author

N63-11611 National Aeronautics and Space Administration,
Washington, D.C.

ON THE QUESTION OF THE ORIGIN OF TEKTITES

I. Ye. Starik, E. V. Sobotovich, M. M. Shats, and S. M. Grashchenko

Dec. 1962 11 p 18 refs Transl. by John F. Holman and Co.,

Inc. of "K voprosu o proiskhozhdenii tektitov" from Meteoritika
(USSR), issue. 22, 1962 p 97-102

(NASA I"I" F-113) OTS: $0.50

The question of the origin Of tektites is approached through
mathematical analysis of the data concerning the concentration of

uranium and lead in samples and the isotopic composition of the
lead. This type of analysis permits a closer approach to an under-

standing of the processes which occurred during the formation of

tektites, and a fixing of the time at which they separated from their
source material. Author

N63-11613 National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio

OPTIMUM LOW-ACCELERATION TRAJECTORIES FOR INTER-
PLANETARY TRANSFERS

Arthur V. Zimmerman, John S. Mackay, and Leonard G. Rosso

Washington, NASA, Jan.. 1963 41 p 8 refs
(NASA TN D-1456) OTS: $1.00

Methods of the calculus of variations are applied to the problem
of minimizing propellant consumption for interplanetary transfers with

a constant thrust and specific impulse, low-acceleration engine. On-off

operation of the engine is permitted. The necessary conditions ore

developed and discussed for two-dimensional, planar transfer in an
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inverse-square gravitational field. Numerical results for Earth-Mars

and Mars-Earth transfers are used to discuss the effects of initial

thrust-to-weight ratio, specific impulse, travel time, and travel angle
on the final mass. A performance map for one set of engine param-

eters is used to illustrate a graphical procedure for optimum-round-
trip calculations. Author

N63-11614 National Aeronautics and Space Administration. Lang-
ley Research Center, Langley Station, Va.

AN INTEGRAL EQUATION RELATING THE GENERAL TIME-

DEPENDENT LIFT AND DOWNWASH DISTRIBUTIONS OF FINITE
WINGS IN SUBSONIC FLOW

Joseph A. Drischler Washington, NASA, Jan. 1963 19 p 13 refs
(NASA TN D-1521) OTS: $0.50

The equation is applicable for any arbitrary time-dependent
motion and con be utilized for flexible as well as rigid wings. The

form of the equation is such that it should lend itself readily to
modern high-speed computers for obtaining pressure distributions.

Special cases of the integral equation are treated for two-dimensional

incompressible flow and are presented in an appendix. The kernel
function for oscillating finite wings in subsonic flow is obtained

as a special case of the integral equation. Author

N63-11615 National Aeronautics and Space Administration.
LewisResearch Center, Cleveland, Ohio
ANALOG STUDY OF DESCENTS FROM LUNAR ORBIT

Joseph N. Siva and Carl E. Campbell Washington, NASA, Dec.
1962 25p 7refs

(NASA TN D-1530) OTS: $0.75

An analog study of open-loop soft lunar landings from circular
orbit was made to determine the effects of orbit altitude, retrothrust

magnitude and direction, and techniques of retrothrust staging on

propellant consumption, range, and velocity components near touch-

clown. Descents to the surface were investigated over a ,range of orbit
altitudes to 300,000 feet and a range of thrust/earth-weight ratios to

1.5 for various thrust-vector directions relative to the velocity vector.

Both continuous thrust and two-stage thrusting modes were used.
Author

N63-12063 National Aeronautics and Space Administration.
Goddard Space Right Center, G,eenbelt, Md.
MATHEMATICAL ANALYSIS FOR THE ORIENTATION AND CON-

TROL OF THE ORBITING ASTRONOMICAL OBSERVATORY SAT-

ELLiTE

Paul B. Davenport Washington, NASA, Jan. 1963 19 p
(NASA TN D- 1668) OTS: $0.50

A mathematical model is developed by which the following satel-

lite orientation and control problems may be resolved: (1) determining

attitude for maximum area of solar cells in sunlight; (2) generating

slewing commands for o change in attitude; (3) computing star-

tracker gimbal angles for maintaining proper orientation; and (4)

determining when guide stars are occulted by the earth, sun, and
moon. Author

N63-12075 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.
AN ANALYTIC REPRESENTATION OF MUSEN'S THEORY OF ARTI-
FICIAL SATELLITES IN TERMS OF THE ORBITAL TRUE LONGITUDE

Ann E. 8ailie and David Fisher Washington, NASA, Jan. 1963

23 p 4 refs

(NASA TN D-1468) OTS: $0.75

Analytic solutions to order kz of the differential equations of

Musen's theory of artificial satellites are presented. These solutions
include long-period terms and terms with small divisors derived from

the kz= approximation as well as from the third and fourth har-

monics of the earth's potential. The results obtained herein may be
used for computing orbits of artificial satellites to the first order, for
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checking the machine programing of the numerical theory, and for

comparing Musen's theory with other artificial satellite theories. In

addition, these results may be incorpor_-ted into the numerical theory

to broaden its applicability, particularly in the case of nearly circular

orbits. Author

N63-12593 Notional Aeronautics and Space Adminsitration. Ames

Research Center, Moffett Field, Calif.

A FLIGHT EVALUATION OF LUNAR LANDING TRAJECTORIES

USING A JET VTOL TEST VEHICLE

L. Stewart Rolls and Fred J. Drinkwater III Washington, NASA,

Feb. 1963 15p 1 ref

(NASA TN D-1649) OTS: $0.50

The similarity of the Jib and reaction-type controls in a jet-

supported VTOL aircraft and a lunar landing craft made the X-14A

aircraft useful for a preliminary study of problems associated with

lunar landing trajectories. Flight. paths investigated started at 1000

feet altitude and 1 mile from touchdown and required 1 to 2 minutes.

The pilot could perform the mission easily when his field of view

included both the prescribed touchdown point and the horizon.
Author

N63-12594 National Aeronautics and Space Administration. God-

dard Inst. for Space Studies, New York, N.Y.

THE COU.APSE PHASE OF EARLY SOLAR EVOLUTION

A. G. W. Cameron Washington, NASA, Jan. 1963 14 p 2 refs

(NASA TN D-1682) OTS: $0.50

That phase of the contraction of a star in which H2 molecules are

being dissociated and H and He atoms are being ionized is examined,

and it is found that a stellar configuration must be unstable against

dynamical collapse during this phase. Quantitative calculations have

been made with poJytropes of indices 1".5 and 3. The gravitational

instability sets in for stars of one solar mass at a radius of about

100 A.U. and ceases at about _/3 A.U. if o star is rotating, having

conserved angular momentum during its collapse, then it should

flatten into a nebular disk without forming a central body in hydro-

static equilibrium. Some physical parameters of possible disks ore

given. Author

N63-12595 Notional Aeronautics and Space Administration. God-

dard Inst. for Space Studies, New York, N.Y.

THE ORIGIN OF ATMOSPHERIC XENON

A G. W. Cameron Washington, NASA, Feb. 1963 7 p 7 refs

(NASATND-1685) OTS:$0.50

Some of the differences in the isotopic composition of atmos-

pheric and meteoritic xenon can be attributed to irradiation of solar

xenon by neutrons during the deuterium burning phase of solar

contraction, which was followed by accretion of the irradiated xenon

into the atmosphere. This problem is examined here more carefully

in view of a new measurement which has been made of the reaction

rate for the capture of protons by deuterium. It is concluded that,

apart from the xenon produced by the decay of extinct radioactivities,

most of the atmospheric xenon was in the sun during the deuterium

burning phase. Author

N63-12596 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

A THEORETICAL STUDY OF THE TORQUES INDUCED BY A

MAGNETIC FIELD ON ROTATING CYLINDERS AND SPINNING

THIN-WALL CONES, CONE FRUSTUMS, AND GENERAL BODY

OF REVOLUTION

G. Louis Smith Washington, GPO, 1962 17 p 7 refs

(NASA TR R-129) GPO: $0.30
The electromagnetic field equations ore applied to nonferromag-

netlc conducting thin-wall cylinders, cones, and cone frustums. The

equations are then applied to the general thin-wall body of revolution

slowly spinning in a homogeneous magnetic field, in order to calculate

the induced eddy currents and resulting torques. The solutions to

these cases have direct application in calculating the magnetic torques

tending to damp the rotation of spinning and tumbling satellites.
Author

N63-12686 National Aeronautics and Space Administration. Ames

Research Center, Moffett Field, Calif.

Z-FUNCTION SOLUTIONS FOR THE MOTION AND HEATING

DURING ATMOSPHERE ENTRY FROM EQUATORIAL ORBITS

OF A ROTATING PLANET

Frederick W. Boltz Washington, NASA, Feb. 1963 195 p 15 refs

(NASA TN D-1555) OTS: $3.00

The two-dimensional equations of motion for atmosphere entry

have been transformed into a pair of first-order differential equations

or a single second-order differential equation in generalized coordi-

nates. The transformation is similar to that introduced by Chapman

(NASA TR R-11) and is based on the assumption of an exponential

atmosphere. However, no terms are deleted from the initial equations,
and the solutions obtained for a ballistic or a roll-modulated lifting

vehicle of arbitrary shape, size, and weight are valid for the entire

atmosphere trajectory. A number of numerical machine-computed

(IBM 704) solutions are tabulated for entries at circular and super-

circular velocity into the atmospheres of Earth, Mars, and Venus from

nearly equatorial orbits. Author

N63-12928 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

A SATELLITE ORbit COMPUTATION PROGRAM FOR IZSAK'S

SECOND-ORDER SOLUTION OF VlNTI'S DYNAMICAL PROBLEM

Raymond V. Borchers Washington, NASA, Feb. 1963 37 p 8 refs

(NASA TN 0-1539) OTS: $1.00

This report extends the results of Vinti and Izsak and presents

a computational procedure designed specifically for izsak's second-

order solution of Vinti's dynamical problem. With this procedure, the

coordinates and velocity of an unretarded satellite can be obtained

from a knowledge of its initial conditions r and v. In this procedure,

the derivation is given for the complete set of six canonical constants

from initial conditions. Three of these have been determined by

Vinti and the remaining three by the author. All six of them are

assumed known in Izsak's solution. This report includes an adaption

of a Newton-Rophson iteration scheme specifically designed to solve

a certain system of nonlinear equations introduced by Vintl for the

purpose of numerically factoring a certain quartic equation. The

solution by this method con be used instead of certain infinite series

oxygen is estimated at 10 ° years. The mesopause is detc _ned by

CO_ radiation. Near the mesopause, CO_ should become chssociated

and the free O atoms form a thin layer of O2; this effect has no

analogy on Earth. The model ionosphere has considerably smaller

densities of ionization than comparable regions in the Earth's atmos-

phere. The E region is split into two distinct portions, with X-rays

forming the higher one (E2) and ultraviolet light ionizing O_ near

the mesopause (E,). The Martian analog to the terrestrial F_ region

may not develop o very high electron density, and the entire iono-

sphere should be depleted at night. Author

N63-12929 National Aeronautics and Space Administration. Ames

Research Center, Moffett Field, Calif.

THE LUNAR ORIGIN OF TEKTITES

Dean R. Chapman and Howard K. Larson Washington, NASA,

Feb. 1963 66 p 92 refs Presented at the 13th international Astro-

nautical Congress, Varna, Bulgaria, Sept. 23-29, 1962

(NASATND-1556) OT5:$1.75
Recent research results from the discipline of atmosphere entry

aerodynamics have been applied to the study of tektites, especially

those found in Australia. Hypervelocity ablation experiments with

tektite glass have reproduced in the laboratory the same surface

sculpture patterns, the same geometric relationships, the same sys-
tematic alteration in internal striae, and the same types of coiled

circumferential flanges as those found on the Australian tektites. The
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overallevidence establishes that the austrolites are objects which hove

entered the earth's atmosphere as individual pieces of rigid glass and

and have been shaped by severe aerodynamic heating. Experiments

have been conducted on molten glass ejected into the atmosphere
with various viscosities and velocities. The results demonstrate that the

configurations commonly formed by the action of aerodynamic pres-

sures on fluid glass do not resemble the australite primary shapes.

These experiments also show that the dominantly spheroidal forms

of the primary oustralites were formed in an environment where the

atmospheric density was many orders of magnitude less than that at

the earth's surface. These results contradict the hypotheses that the

australites originated from either the earth, or the other atmosphere-

shrouded planets. Author

N63-12932 National Aeronautics and Space Administration. God-

dord Space Flight Center, Greenbelt, Md.

PERIODIC ORBITS FOR MOON PROBES

Su-Shu Huang Washington, NASA, Feb. 1963 8 p 4 refs

(NASA TN D-1701) OTS: $0.50

A general discussion is presented on the brqadening of scope,

purpose, and, consequently, technique of celestial mechanics as a

result of the space age. The discussion is focused on the time scale

of the objects being studied. In order to differentiate from the more

rigorous part of classical celestial mechanics, the name Space

Mechanics is suggested to cover this field of study, which is empirical

in purpose and numerical in approach. In the sense of Space Me-

chanics, some periodic orbits that enclose both the two finite bodies

have been investigated within the framework of the restricted three-

body problem. This represents only the first step in looking for

orbits that will permit o moon-probing vehicle to make periodic

encounters with the moon on its other side. Two families of periodic

orbits have been found, one stable, one unstable, in the orbital

plane of the hypothetical moon. Such periodic orbits also have been

sought outside the orbital plane. Although a periodic orbit has been

obtained numerically, it does not enclose the moon. Author

N63-13515 National Aeronautics and Space Administration. Mar-

shall Space Flight Center, Huntsville, Ala.

A CONSIOERATION OF LUNAR SURFACE BALLISTICS AND THE

HAZARDS ASSOCIATED WITH SPACECRAFT LANDING OR

LAUNCH OPERATIONS

D. C. Cramblit Washington, NASA, Mar. 1963 33 p 14 refs

(NASA TN D-1526) OTS: $1.00

This preliminary study was directed specifically toward determi-

nation of the trajectories or flight paths of lunar-surface particles

accelerated by the jet blast from a lunar-landing or return vehicle. A

range of particle velocities was assumed based on an anticipated

effective exhaust gas velocity of 13,2,50 ft/sec for a LOX-LH 2 engine.

Thus, velocities both above and below those required far escape or

orbit from the lunar surface were considered. Data are presented in

graph and chart form, along with a brief discussion. Sample calcula-

tions and basic data for the ballistics study ore presented. Author

N63-13713 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

REMARKS ON HILL'S LUNAR THEORY. PART I

Karl Stumpff Washington, NASA, Mar. 1962 16 p 2 refs

(NASA TN D-1S40) OTS: $0.50

In this paper, the Hill equotlon is modified to give a third-order

differential equation for r(the planetocentric distance of the satellite).

This equation can be solved by iteration (if the satellite orbit is con-

sidered to be o disturbed Kepler ellipse). This new solution is not only

suitable for computer applications, but it is independent of the coor-

dinate system and is valid for both o fixed and a rotating system,

whereas Hill's solution was limited to simple-periodic orbits in a

rotating system. The discussion of Hill's lunar problem provides a

simple example of o method applicable also to more difficult prob-

lems, such as the restricted three-body problem, in which conic-

section orbits can be considered good approximate solutions _.
Author

N63-13714 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

REMARKS ON HILL'S LUNAR THEORY. PART II

Karl Stumpff Washington, NASA, Mar. 1963 15 p 2 refs

(NASA TN D- 1541 ) OTS: $0.50

In 1879, G. W. Hill, using his differential equation system,

found a series of direct lunar orbits, which represent a simplification

of the restricted three-body problem (neglecting solar parallax and

eccentricity). In the present discussion, Hill's coefficients are succes-

sively determined from linear equations and are in the form of closed

trigonometric expressions. Although this method, which does not

extend beyond the third order, is only an interesting attempt at

achieving the same goal via a different mathematical route, it does

not extend as far as Hill's method (which may be carried out to the

fifth or sixth order without difficulty). Author

N63-13715 National Aeronautics and Space Administration. God-

dard Space.Flight Center, Greenbelt, Md.

DELINEATION OF TRACKS OF HEAVY COSMIC RAYS AND

NUCLEAR PROCESSES WITHIN LARGE SILVER CHLORIDE CRYS-

TALS

Lawrence M. Sllfkin (North Carolina U.) and Charles B. Childs

Washington, NASA, Mar. 1963 11 p 20 refs

(NASA TN D-1547) OTS:_$0.50

Tracks of energetic charged particles, such as heavy primary

cosmic rays and the products of nuclear collisions, have been made

visible within the interior of large, transparent crystals of silver

chloride. The tracks are delineated by photoelectric formation of

metallic silver along them. This technique may be useful as a con-

venient and distortion-free method for the study of heavy primaries

and fission fragments. Author

N63-13723 National Aeronautics and Space Administration.

Ames Research Center, Moffett Field, Colif.

THE CRITICAL INCLINATION PROBLEM IN SATELLITE ORBIT
THEORY

William A. Mersman Washington, NASA, 1962 32 p 11 refs

(NASA TR R-148) GPO: $0.40

Solutions of the satellite orbit problem are obtained that do

not exhibit singularities at the critical inclination angle. Series repre-

sentations are obtained, their regtons of convergence ore exhibited,

and quantitative measures of their speedsof convergence are provided

for use in numerical computations. Author

N63-14404 Nat=onalAeronautics and Space Adminlstrotqon. God

dord Space Flight Center, Greenbelt, Md

ANALYTICAL THEORY OF THE STRETCH YO-YO FOR DE-SPIN

OF SATELLITES

Joseph V Fedor Washington, NASA, Apt 1963 21 p :3 reis

(NASA TN D1676) OIS: $075

An analysis of an advanced type of yo yo for satellite de.spin

is made. The analyzed stretch yoyo consists of a weight, a spring,

a wire, and end fittings, or simply a weight, o spnng, and end fittings

Equations of motion are developed for the system but, because of the

complex nature of the equations, they are not solved explicitly. By us-

ing a novel method of analysis, algebraic complexity is circumvented

and simple design equations are derived. A straightforward step by

step procedure is given for the design of the stretch yo yo 1he results

calculated from the equations clearly indicate that the stretch yo yo is

less sensitive to satellite sp_n _Jp errors and Lincertalnty in the spin

moment of inertia than bs the conventional rigid yo yo Author

N63-14406 Notional Aeronautics and Space Administrahon,

Washington, D.C.

EVALUATION OF INFRARED SPECTROPHOTOMETRY FOR CaM-

POSITIONAL ANALYSIS OF LUNAR AND PLANETARY SOILS

R J. P. Lyon (Stanford Res. Inst.) Apr 1963 136 p 43 refs

(NASA Contract NASr-49(04))

(NASA TN D-1871) OTS: $2.7,5
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A preliminary feasibility study of infrared analytical techniques

for the study of the lunar surface has been made, including absorp-

tion studies of 370 rock and mineral samples, and reflection studies of

80 rocks. Spectral information was collected in the wavelength range

2.5 to 25 microns (4000 to 400 cm J). Emittance spectra have been

calculated from the reflectance data tar several of the most important

rock types. Author

N63-14587 National Aeronautics and Space Administration. Ames

Research Center, Moffett Field, Calif.

SPRAY EJECTED FROM THE LUNAR SURFACE BY METEOROID

IMPACT

Eugene M. Shoemaker, Henry J. Moore (Geol. Survey), and Donald E.
C-,ault

(NASA TN D-1767) OTS: $1.00

Experimentally determined moss-size distributions of fragments

ejected from craters formed in rock by hypervelocity impact have

been combined with estimates of the rate of impact and mass distribu-

tion of interplanetary debris which strikes the lunar surface to find

the rate and moss of ('ragments sprayed up from the lunar surface. It

is shown that the flux of particles of a given moss ejected from the

lunar surface will be at least three and probably four orders of mag-

nitude greater than the flux of the impacting interplanetary debris of

the same mass. Experimentally determined distributions of mass with

velocity indicate that almost all of the debris is ejected at less than

lunar escape velocity (2.4 km/sec) and contributes to secondary im-

pact events. A small fraction of the ejecta, however, will leave the

lunar surface at velocities greater than the escape speed. These

results imply the presence of a lunar dust cloud of flying particles. The

major fraction of the cloud is estimated to be a few kilometers dee_
with a spatial density at the lunar surface of the order of 105 to 10'

times the spatial density of the interplanetary debris. These particles,

together with the interplanetary debris, provide a powerful eroding

agent that will continually abrade the lunar surface and reduce
rubble to finer sizes. The inference to be drawn is that there must be

at least a thin layer of dust-sized particles on the lunar surface--a

layer which is being constantly agitated and stirred by the impacts to

form a heterogeneous mixture of material from the entire surface of

the moon. It is to be expected that lunar probes and vehicles will be

subjec-ted to higher rates of impact when immersed in the dust cloud

than during the earth-moon voyage. Author

N63-14B06 Natlnnat Aeronautics and Space Administration

Ames Research Center Moffett Field Cahf

SOME POSSIBILITIES FOR DETERMINING THE CHARAC-

TERISTICS OF THE ATMOSPHERES OF MARS AND VENUS

FROM GAS DYNAMIC BEHAVIOR OF A PROBE VEHICLE

Atwn Selfl Washington NASA Apr 1963 36p 12 refs
(NASATN D 1770) OTS $1 00

One of the early objecbves of space probes sent to Mars and

Venus will be to determine the charactenstlcs of the atmospheres

on those planets for scientific purposes Charactenstlcs of interest

mcludeprohlesofgasdenslty temperature and pressure above the

planet sulfate and chemical COn)position of the atmosphere It _s

found that the density, pressure, and RT product prohles m the

atrnosphere can be obtained from measurements of axial accelera-

hon and the angle of entry into the atmosphere For a certain class

of entry body conbguratlons measurements of the static fhght

stat)lhty can be used to gwe Information on the mean rat_o of spe

c_hc heals of the atmospheric gases Measuring the ambient tem-

perature so asto obtain the gas constant R from its product with

temperature RT and hence determine the mean molecular weight

of the atmosphenc gases is discussed Luminosity detectors that

view the excited high temperature gases _n the probe shock layer

for evidence 0t composition are discussed as well as the posslbthty

of determining the kind of gases from measurements of stagnahon

temperatures An important characteristic of this kind of probe

experiment IS that the defmltfon of atmospheric properties begins

as high m the atmosphere as any detectable effect on the probe

occurs m general, around 300000 feet altitude Author

N63-15052 National Aeronautics and Space Administration.

Ames Research Center. Moffett Field. Calif.

PREDICTION OF VELOCITY REQUIREMENTS FOR MINIMUM

TIME ABORTS FROM THE MIDCOURSE REGION OF A

LUNAR MISSION

Robert B Merrick and George P. Callas Washington. NASA, Apr.

1963 40p 7 refs

(NASATN D-1665) OTS: $1.00

Problems associated with quick returns to the earth from the

midcourse region of a lunar mission have been examined by relat-

ing errors in perigee height to some of the errors inherent in any

abort maneuver. Four sources of error, other than the two-body

approximation effects, were considered, and their influence upon the

perigee height at return was examined statistically These error

sources are the inaccuracy in the knowledge of position and velocity

at abort and the inaccuracies in the magnitude and aiming of the

abort rocket The aiming error in the thrust applied during abort

was responsible for major perigee deviations. The velocity incre-

ments necessary to correct the errors incurred by the abort maneu-

ver were computed at various points on the return trajectory Less

than 5 percent of the abort velocity increment is sufficient to correct

these errors if the correction is applied at a range of 100,000 km

from the earth Author

N63-15236 National Aeronautics and Space Administration

Langley Research Center. Langley Station, Va

GEOMETRICAL CHARACTERISTICS OF LUNAR ORBITS

ESTABLISHED FROM EARTH-MOON TRAJECTORIES

Robert H Tolson Apt 1963 21 p 6 refs

(NASATN D-1780) OTS: $050

An analysis has been made of the geometrical characterpstics

of lunar orbits which can be established from typical earth-moon

transfer trajectories An iterated two-body or patched-conic tech-

nique was used to relate the transfer-trajectory iniection conditions

to the selenocentnc orbital parameters through a set of s_multa-

neous transcendental equations Solutions to these equations are

presented for typical sets of inlection conditions These solutions

suggesl an additional simplification in the analysis which results m a

simple physical understanding of the problem and also _n some

approximate, simple relationships between the lunar orbital param-

eters and the transfer-tralectory characteristics In particular. Lt is

shown that (unless changes in the orbital plane are instituted) there

=s a minimum-inclination lunar orbit which can be estabhshed The

value of this minimum inclination is gwen as a function of the

mlectlon cond=hons, and depends primarily on the inlect=on flight

path angle and transfer-tralecto_ inchnahon to the ear', moon

plane In addition, an approximate equation is gwen which relates

the lunar orbital inclination and nodal pos,tlon to the injection condi-

tions, hence, only one of these two lunar orbital parameters can be

chosen arbitrarily Author

N63-15304 National Aeronautics and Space Administration

Langley Research Center, Langley Station, Va

A PARAMETRIC INVESTIGATION OF THE LUNAR-ORBIT-

RENDEZVOUS SCHEME

Dawd F Thomas and John D Bird Washington, NASA. Apr 1963

64 p 2 refs

(NASA TN D 1623) 01S $1 75

A parametric study of lunar mission vehicles designed for

lunar orbit rendezvous and direct lunar missions was made for the

purpose of determining the injected weight required for missions

performed under vanous circumstances Missions were considered

which had crew sizes from 2 to 14 men transported supPhes to be

deposited on the moon up to 40000 pounds clrcutar and elliptic

orbits at the moon with maximum altitudes from S0 to 8000

international nauhcal miles, and points of entry into lunar orbit at

both apolune and perdune Three fuel combinations were consld-

ered The results of this study indicate that the lunar-orbit-

rendezvous mcsslon requires much smaller weights inlected to the
moon than the direct lunar mission For thelunar-orbit-rendezvous

mission, the lowest lunar mission-vehicle weights were generally
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obtainedforlow-altitudeorbitsInthecase of elliptic lunar orbits

entered at perdune, vehicle weight was relatively insensitive to

lunar-orbit altitude In the cases of circular lunar orbits and elliptic

lunar orbits entered at apolune, vehicle weight increased markedly
with lunar-orbit altitude Author

N63-15306 National Aeronautics and Space Administration

Langley Research Center. Langley Station, Va

EFFECT OF LIFT ON SEPARATION DISTANCE AND LOADS

FOR AN ABORTING VEHICLE AT MAXIMUM DYNAMIC

PRESSURE OF A LUNAR MISSION

Joseph J Janus and John R Unangst Washington, NASA. Apr

1963 26p 3refs

(NASATN D-1775) OTS:$075

This investigation considers some of the effects of using lifting

trajectories for abort of a lunar mission during the early part of the

launch phase Particular emphasis is placed on determining the

effects of lifting abort trajectories on the possibility of a collision

of the launch vehicle and spacecraft if abort is initiated at maximum

dynamic pressure of the launch tralectory Abort trajectories are

computed with a range of constant values of lift-drag ratio from

-- 1 0 to 1 0 and thrust levels of 83,450 and 151.300 pounds. The

results indicate that a zero-lift abort at maximum dynamic pressure

could result in a collision shortly after burnout of the abort motor

However, if the abort vehicle has a lift-drag ratio of ±O1, positive

separation distance from the launch vehicle is maintained. The

maximum loads encountered depend somewhat on the lift-drag

ratio and are --14 3g for the low-thrust level and --186g for the

high-thrust level Author

N63-15322 National Aeronautics and Space Administration
Ames Research Center. Moffett Field. Calif

ORBITS RETURNING FROM THE MOON TO A SPECIFIED

GEOGRAPHIC LANDING AREA

Luigi S Cicolani Washington. NASA. Apr. 1963 47 p 6 refs

(NASATND-1652) OTS:$125

This paper develops a method of computing approximate

trajectories returning from the moon to a fixed landing site. The

gravitational field of a spherical earth is assumed to govern orbital

motion, and the entry phase of the trajectories is described by a

linear relation between entw range and flight time in the atmos-

phere. Data were computed for trajectories returning to Edwards

Air Force Base during the month of February 1966. and an analysis

of these data is presented Author

N63-16268 National Aeronautics and Space Administration.

Washington. D C

TABLES FOR ECCENTRIC AND TRUE ANOMALY IN ELLIP-

TIC ORBITS

JackT Kent. George B Taack. Jr and David C Larson (Texas A

andM Coil) 1963 206p

(NASATR-R-158) GPO $1 50

These tables have been compiled to facilitate the computa-

tion of orbits of spectroscopic and VlSual binaries and of small

planetary oblects such as asteroids and satellites The eccentr¢clty

ranges fromO01 to 1 O0 The accuracy of the tables _s e_ght d_g_ts
Author

N63-16429 National Aeronautics and Space Administration.
Goddard Space Flight Center, Greenbelt. Md

A REVIEW OF GEODETIC PARAMETERS

William M. Kaula Washington. NASA, May 1963 11 p 28 refs

(NASATN D-1847) OTS $050

It is recommended that the parametric values which are cur-

rently most used in orbital computation be adopted as provisional

standards, rather than those which may be the best available.

because the "most used" values differ only slightly from the "best"

values, and further improvements in the values are expected within

the next 4 years Author

N63-16575 National Aeronautics and Space Administration

Goddard Space Flight Center. Greenbelt. Md.

ON A MODIFICATION OF HANSEN'S LUNAR THEORY

Peter Musen Washington, NASA. June 1963 33 p 9 refs

(NASATN D-1745) OTS: $1.00

A modification of Hansen's lunar theory is given in a form

that permits a purely numerical treatment of solar perturbations

of planetary satellites or of perturbations caused by the earth in

the motion of hypothetical lunar satellites The development of

the coordinates and of the velocities of a satellite is obtained in

the form of a trigonometric series in four arguments with numerical

coefficients. At the earlier stages of the computation, it is not

compulsory to use Hansen's basic W-function: Use is made of

the fictitious mean anomaly and the replacement "'bar" operation--

two characteristic features of Hansen's theory--to set up a process

of iteration in a convenient form. rather than to compute W The

preference given to the method of iteration was motivated by the

circumstance that input information must not necessarily be

limited to the choice of the rotating ellipse as an intermediary

orbit. A systematic investigation of the orbital stability of lunar

satellites can be based on the development given here Author

N63-16985 National Aeronautics and Space Administration

Goddard Space Flight Center, Greenbelt. Md

THE LONG-PERIOD MOTION OF THE TROJANS. WITH

SPECIAL ATTENTION TO THE THEORY OF THUERING

Karl Stumpff Washington. NASA, June 1963 17 p 7 refs

(NASATN D-1416) OTS: $0.50

In 1930. B. Thuering published an approximative theory

of long-period motion of the Trojans as a restricted three-body

problem. With this theory the periodic orbits for all amplitudes

can be approximated so that the remaining deviations are at

most of the order of the mass of Jupiter (< 10 -3 ) Thuering's

solution provides a starting point for an exact theory of the

plane long-period Trojan orbits according to the method of the

variation of constants Special attention is devoted to the

borderline case. in which the periodic orbits around L 4 and L 5
overlap This boundary orbit and its adlacent orbits run into

the infinitesimal Charher orbits around L 3 --more speclhcatly

into those of the hyperbola type Author

N63-16987 National Aeronautics and Space Administration.

Marshall Space Flight Center. Huntsville. Ala
ASCENT FROM THE LUNAR SURFACE

Rowland E Burns and Larry G. Singleton Washington. NASA.

June 1963 15Sp 5refs

(NASATN D-1644) OTS: $300

The problem of three-dimensional optimal ascent from the

lunar surface is discussed using the techniques of variational

calculus The moon is assumed to be spherical and rotating.

perturbational effects from all other bodies are neglected Final

orbital inclination is calculated under the assumption that the

angular displacement of the moon during ascent is negligible

0nly single-stage vehicles are considered, and are subdivided

into propellant and mass in orbit, Both thrust and mass-flow

are assumed constant throughout the powered flight of a given

vehicle The technological range considered covers specific

impulse values of 300 sec to 450 sec (in steps of 50 sec). and

lunar thrust-to-weight ratios of 1 to 7 (in steps of 1). Initial

lift-off angles vary from 0 ° to 40 ° (in steps of 10 °) Most results

assume a launch site on the lunar equator at the lunar prime

meridian, and a final orbital inclination of 5 ° . In each case. the

thrust and velocity vectors are alined at cutoff. Sample cases

deal with launch latitudes of 30 ° and 60 ° . while other calcula-

tions show the effects of varying final inclination from 0 ° to

180 ° The results present mass fraction in orbit and final orbital

altitudes as well as the initial values of certain mathematical

functions (Lagrange multipliers) necessary to attain these end

conditions. Optimum values of initial thrust-to-weight ratios
and orbits of maximum mass fraction are described for each
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combinationofspecificimpulse and lift-off angle. These results

are presented both tabularly and graphically: several examples

illustrate applications to preliminary design studies. Author

N63-16993 National Aeronautics and Space Administration

Marshall Space Flight Center. Huntswlle. Ala

LUNAR FLIGHT STUDY SERIES: VOLUME 5 TRAJECTO-

RIES IN THE EARTH-MOON SPACE WITH SYMMETRICAL

FREE RETURN PROPERTIES

Arthur J Schwaniger Washington, NASA, June 1963 29 p

6 refs

(NASA TN 0-1833) OTS $075

An extensive investigation has been made of the character

istics of so called "free return" tralectories For the purposes

of the study, these trajectories are defined as having symmetric

properties which afford fhght to the wcmity of the moon and

return to earth without need for propulsion after the initial

boost phase The restricted three-body model for the earth-

moon probe system _s used throughout Two kinds of free

return tralectones are shown to exist and are studied Of

particular interest is the fact that for one kind of free return

path. the largest inclination which can be achieved between

the flight plane at perlselenum and the plane of the moon's

orbit about earth is about 10 8 ° . whereas for the other kind

of path. the largest possible mchnatlon is dependent on the

radius at perlselenum In this case the inclination is hmited

to about 14 or less for per,selenum radius _f 1938 km but may

be as great as 90' with perlselenum radius of 21.150 km

Tralector_es are also demonstrated which pass in front of the

moon These exhibit mchnatlon behavior very much like that

given by tralector_es wh,ch go behind the moon The mlect,on

velocity for these trajectories also changes on!y slightly from

the circumlunar trajectories (less than 2 m/s for perlselenum

radius of 1938 kin) However the position of mlectlon is

changed considerably, and the fhqht time may be increased by
as milch as five t_mes that for circumlunar flights Author

N63-17105 National Aeronaut,cs and Space Adm,mstratlon

Goddard Spai:eFhght Center Greenbelt. Md
GODDARD SPACE FLIGHT CENTER CONTRIBUTIONS TO

THE COSPAR MEETING, MAY 1962

Washington NASA May 1963 231 p 320 refs A collectDon of

papers presented at the COSPAR Third Intern Space Sci

Symp . Washington D C

(NASA TN D 1669) OTS $3 50

CONTENTS

1 STRUCTURE OF THE UPPER ATMOSPHERE

DEDUCED FROM CHARGED PARTICLE MEAS-

UREMEN]S ON ROCKETS AND THE EXPLORER

VIII SATELLITE R E Bourdeau and S J Bauer p 1

18 33refs (See N63 1710615 12)

2 ELECTRON LOSS RATE FROM THE OUTER ELEC

TRON BELT S D Bloom. L G Mann. F D Seward.

H I West. Jr (Lawrence Radiation Lab). and W N

Hess p 19 30 18 refs (See N63 17104 15-28)

3 PRELIMINARY SOLAR FLARE OBSERVATIONS

WITH THE SOFT X-RAY SPECTROMETER ON

ORBITING SOLAR OBSERVATORY I W E Behrmg.

W M Neupert. and J C Lindsay p 31-37 4 refs

(See N63-16708 14-28)

4 REVIEW OF DIRECT MEASUREMENTS OF INTER

PLANETARY DUST FROM SATELLITES AND

PROBES W M Alexander. C W Mc Cracken.

L Secretan. and O E Berg p 39 60 49 refs (See

N63_17107 15 23)

5 EVIDENCE FROM THE MOON'S SURFACE FEA-

TURES FOR THE PRODUCTION OF LUNAR GRAN-

ITES J A OKeefe and W S Cameron p 61-83

40refs (SeeN63-17108 15-05)

6. OBSERVATIONAL ASTROPHYSICS FROM ROCK-

ETS: STELLAR SPECTRA T P. Stecher and J. E.

Milligan p 85-90 15 refs (See N63-16707 14-05)

7. THE UTILIZATION OF IONOSPHERE BEACON

SATELLITES G. W. Swenson. Jr. (Illinois U) p 91-

117 103refs (SeeN63-17109 15-15)

8. THE COMPARISON AND COMBINATION OF

SATELLITE WITH OTHER DETERMINATIONS OF

GEODETIC PARAMETERS W M. Kaula p 119-124

11 refs (See N63-17110 15-12)

9. MIDDLE ULTRAVIOLET PHOTOELECTRIC DE-

TECTION TECHNIQUES L Dunkelman. J. P Hennes.

and W. B. Fowler p 125-137 15 refs (See N63-

17111 15-23)

10. LOW ENERGY TRAPPED PROTONS L R. Davis

andJ M. Williamson p 139-147 8 refs (See N63-

17112 15-12)

11. COSMIC RAY OBSERVATIONS IN SPACE D.A.

Bryant. T. L Cline. U D. Desai. and F B Mc Donald

p 149-168 13refs (SeeN63-17113 15-28)
12 EXPLORER X MAGNETIC FIELD RESULTS J. P

Heppner. N. F. Ness. T. L. Skillman. and C S Scearce

p 169-211 44refs (SeeN63-17114 15-12)

13. THE ORBITING SOLAR OBSERVATORY SPACE-

CRAFT F. P. Dolder. O. E. Bartoe. R C Mercure. Jr..

and R H. Gablehouse (Ball Bros. Res Corp.) and

J. C Lindsay p 213-221 (See N62-15186 14-30)
14 COSMIC RAY EXPERIMENTS FOR EXPLORER Xll

[1961 u] AND THE ORBITING GEOPHYSICAL OB-

SERVATORY G H Ludwig and F B Mc Donald

p223-235 4refs (See N63-17115 15-28)

N63-1720S National Aeronautics and Space Administra-

tion. Washington. D C.

PHOTOCHEMICAL PROBLEMS OF THE VENUS ATMOS-

PHERE

Paul Harteck. Robert R. Reeves, Jr, and Barbara A. Thompson

Washington. NASA, June 1963 42p 46refs

(NASA Grant NsG.261-62)

(NASA TN D-1984) OTS: $1.25

In an experimental investigation of the possible chemical

composition of the atmosphere of Venus. a series of conditions

which may exist on Venus have been simulated Experimental
measurements were made of the absorption coefficie" ': of

carbon dioxide (CO2). carbon monoxide (CO). oxygen (C, and

other gases in the region from 1850 A to longer wavelengths

The behavior of CO 2 under the impact of ionizing radiation from

pressures of 1 atmosphere down to a few hundred microns

was studied, and extrapolation made to the region of chemo-

sphere. Reaction mechanisms which may occur and be of

major importance in the Venus atmosphere are discussed As

an alternate to the currently popular thermal origin of the ob-

served microwave radiation emitted _rom Venus. a chemical

source is suggested. Light-emitting chemical reactions of the

type believed to occur on Venus are discussed. Preliminary
results show that microwave radiation in the 3-cm wavelength

region is emitted from the CO 2 discharge Author

N63-19276 Natmonal Aeronautics and Space Admm*strat_on

Langley Research Center, Langley Station, Va
AN ANALYSIS OF THE LUNAR RETURN MISSION

John P Gapcynskl and Robert H Tolson Washlngtor_. NASA

Aug 1963 30p 4refs

(NASATND-1939) OTS: $075

This report presents the results of an analysis of the lunar

injection conditions which will ensure moon-to-earth return

tralectorles which satisfy specified reentry conditions Con-

sideration is first given to an overall discussion of the physical

aspects of the return problem, and this d_scusslon Js then aug-

mented with more quantitative results Author
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N63-19606 National Aeronautics and Space Admimstratlon.

Edwards. Cahf Flight Research Center

HANDLING QUALITIES AND TRAJECTORY REQUIREMENTS

FOR TERMINAL LUNAR LANDING. AS DETERMINED FROM

ANALOG SIMULATION

Gene J Matranga. Harold P Washington. Paul L Chenoweth.

and William R Young Washington. NASA. Aug 1963 34 p
10 refs

(NASA TN D-1921) OTS: $1.00

A six-degree-of-freedom analog study was performed to aid

in defining handling qualities and trajectory potential for-termi-

nal lunar landing Results showed that. for a maneuvering task

in the pitch mode and a random-motion-correction task in the

roll and yaw modes, the pilots preferred rate or attitude com-

mand with control accelerations of about 10 deg/sec 2 and

reasonable artificial damping Also. to consistently perform

successful landings, the pilots generally used thrust-to-weight

ratios throttled between a minimum value of 08 lunar g and

a maximum value of 1 8 lunar g Author

N63-19734 National Aeronautics and Space Administration.

Huntsville. Ale Marshall Space Flight Center

TRAJECTORY SIMULATION APPLICABLE TO STABILITY

AND CONTROL STUDIES OF LARGE MULTI-ENGINE VEHI-

CLES

RonaldJ. Harris Washington, NASA, Aug 1963 98 p 22 refs
(NASA TN D-1838) OTS: $2.25

A three-dimensional six-degree-of-freedom trajectory

simulation applicable to preliminary stability and control studies

of vehicles having large multiengine boosters is formulated.

The stmulatton employs rigid-body equations-of-motion refer-

enced to a special set of body axes known as Euler axes. an

orthogonal right-handed triad having its origin at the instan-

taneous center of gravity of the vehicle Fuel sloshing and

elasticity effects are ignored Simplifications are kept to a

mLnlmum in the derivation of the basic equations: conse-

quently, the complexity of the simulation can be varied by

assigning zero values to certain parameters. The aerodynamic

characteristics of the vehicle are assumed to be a function of

both Mach number and angle-of-attack Vehicle mass and inertia

characteristics are assumed to be time variant Winds of arbitrary

velocity and direction are incorporated into the simulation Artificial

stabilization is assumed to be provided by thrust-vector control

drld dpph_.dhUn U| ihe drift fTTIIIilTlUln OI _uad-II'lil'llfl/Ull_ pnnclple.

although other control modes can be applied Thrust forces are

resolved Ill a manner which allows arbitrary location of the engmes.

except for the restrl(:tlons that the engme array must be sym-

metr_(:al with respect to the vehicle center line. and glmbal points

must he in a plane perl endl( liar 10 the center line The simulation

will provtde l)a._lc 5VSt__.ms (eslgr_ information concerning the dy-

namic behawor of specific conhguratJons, with emphasts being

placed pnmanly on the boost phase of flight The basic informa-

tton desired are the engine glmbal angles necessary for stabdization

and the responswe mohon of the vehicle to a specffted disturbance

A numerical example is included which illustrates the application

and flexlbdDty of the simulation Results are compared where

possible with a typical two-dimensional simulation Author

N63-19862 National Aeronautics and Space Admmistration.

Washington. D C

PHYSICAL CONDITIONS ON MARS IFIZICHESKIYE USLO-

VIYA NA MARSEI

N P Barabashov Washington, NASA. Aug 1963 13 p Transl mid

ENGLISH from Vestnik Akad Nauk SSSR (Moscow), no 10,

1962 p 18 25

(NASA TT-F-165) OTS: $0 50

A d_scuss_on _s presented in an effort to clarify what is

rehably known about Mars. what is in the realm of mere or less

probable conlecture, and finally what is still completely un-

explainable S_gmflcant areas for future research toward de-

termm_ng the physical aspects of planets are mdicated'

Author

N63-19863 National Aeronautics and Space Administration.

Washington. D C

COSMIC MINERALOGY--A NEW BRANCH OF SCIENCE

IKOSMICHESKAYA MINERALOGIYA-- NOVAYA VETV"

NAUKIJ

0 P. Grigor'yev Aug 1963 7 p Transl. from Vestnik Akad

Nauk SSSR. no 4. "1:t62 p 21-24

(NASA TT-F-170) OTS: $0.50

The conclusion is reached that out of a long-noted tend-

ency to group mineralogical knowledge, there now emerges

theimportant task of developing cosmic mineralogy as a special

branch of the science of minerals Author

N63-19864 National Aeronautics and Space Admm=strat_on.

Washmgton. D C

THE ORIGIN OF THE EARTH'S SHELLS IPROISKHOZH-

DENIYE OBOLOCHEK ZEMLI I

A P Vinogradov Aug 1963 24 p Transl from Vestntk Akad

Nauk SSSR. no 9. 1962 p 16-29 Presented at the General

Meeting of the USSR Acad Sci. June 30. 1962

(NASA TT F 171) OTS: $075

The questions considered include the methods of differ

entiatmg the terrestrial substance mto shells of different physlco

chemical character, and the stages during which this d_fferen

hat,on took place Answers are sought indirectly on the basis

of cosmtc data or on the basis of galactic dlstr_butlon of the

chemical elements Author

N63-20609 Notional Aeronautics and Space Administration, Wash-

ington, D.C.

IONIZATION ASSOCIATED WITH HYPERVELOCITY IM-

PACT

J F. Friichtenicht and J C Slattery Washington, NASA Aug

1963 21 p 3 refs

(NASA Contract NASw-561)

(NASA TN D-2091) OTS: $075

It has been found that electrically charged particles are

emitted fron, the site of a hypervelocity impact Presumably.

the large energy release associated with the impact is suffi-

cient to produce ionization, and the ions or electrons can be

extracted by means of electrical collector systems The quan-

tity of charge emitted from semi-infinite targets as a function

of target material, projectile material, and particle velocity and

mass was measured. The experiments were conducted with

micron-sized iron and carbon black (graphite) particles from

the electrostatic hypervelocity accelerator. Data were collected

for velocities up to 16 km/sec All of the data fits the em-

pirical relationship Qc = K Ep v/A. where Qc is the charge col-

lected. K a constant. Ep the particle energy. A the atomic

weight of the particle material, and v the particle veloctty The

quantity K contains target material parameters and has not

been evaluated, as yet Qualitative observations of ionization

produced from thin foil impacts have also been made Author

N63-21344 National Aeronautics and Space Admm=stratlon

Goddard Space Flight Center. Greenbelt. Md

A CONTRIBUTION TO THE THEORY OF CRITICAL INCLI-

NATION OF CLOSE EARTH SATELLITES

Shinko Aoki Sept 1963 34 p 13 refs

(NASA TN D-1858) OTS $1 00

A higher order theory of the mot,on of close satelhtes m

thewcinity of the critical inclination is developed for the case

of small eccentricity as well as moderate eccentrlctty Terms

upto the third order of magnitude are included for a potential

which is plane symmetrical It is shown that solutions up to

thisorder can be obtained by using only Jacoblan elhptlc func-

tions for the case of small eccentricity For moderate eccen-

tricity, elliptic integrals of the second kind or the Jacobian

zeta-function are required To obtain further approximations.

elliptic mtegrals of the third kind are necessary for the case of
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small eccentricity; but. for the case of moderate eccentricity.

only the Jacobian elliptic functions and elliptic integrals of the

second kind are required The solutions are. in general, periodic

functions, as is well known from the form of the equations of

motion Author

N63-21897 National Aeronautics and Space Administration. Wash-

ington, D.C.

RESEARCH STUDY ON THE ACCELERATION HODOGRAPH

AND ITS APPLICATION TO SPACE TRAJECTORY ANAL-

YSIS IFinal ReportJ

Washington. NASA. Sept 1963 90 p 31 refs

(NASA Contract NASw-565)

(NASA CR-19) OTS $2 25

in th_s study, the acceleration hodograph was used to ob-

tain transformed equations of motion for a propelled space

vehicle sublect to the gravitational attraction of one major

celestial body in two-dimensional space Basic definitive

relations were determined, which are convenient for thrust

program synthesis and tralectory analysis Author

N63-22113 Nat_on'al Aeronautics and Space Admmlstrahon

Washmgton D C

THE PLASMA IN INTERPLANETARY SPACE

L Blermann (Max Planck Inst fur phys und Astrophys )

Oct 1963 20 p ,efs Presented at NASA Goddard Space

Fhght Center Collo(] Oct 17 1961 Greenbelt. Md (NASA

TN D 1901) OTS S050

Interplanetary plasma, including the various I*nes of

evidence for it _s described This is followed by an account

of the structure and composition of comets with emphasis

on the _onlzed tails The characteristics of these tails are

explained by the*r ,nteractton w=th a "'solar wind" type plasma

Cometary phenomena bearing on the spatial and temporal

d_strlbutlon and dynam,cs of the plasma are d_scussed A

space experiment consisting of the formation of an artificial

plasma cloud whereby these ideas could be tested and the

plasma further investigated ts described Calculations indi-

cate that the releaseof about 100 grams of barium at 200.000

km could be observed Author

N63 23124 Nahonal Aeronautics and Space Admmlstrat;on.

Washm{.tton D C
METEOROID EFFECTS ON SPACE EXPLORATION

Maur_ce Duhm Oct 1963 18 p 34 refs Presented at the tAS

Natl Meetm!jon Manned Space Fhght St Louis Mo Apr 30

May 2 1962 Suhlmtted for Pul)hcatJon

INASA TN D 18391 OTS S0 50

Avadabte reformation concerning meteoroids and cosmic

dust ot)tamed from qround based observations and satellite

measurements ts reviewed These data are presently hmlted

to meteoroids and cosmic dust with hehocentnc orbits Inter-

se(:tm_1 the plane of the echpt_c at 1 au and interacting with

tile earth moon system From such in[ormatlon the expecta-

hon of the number of impacts w,th interplanetary matter as a

(Hnctlon of exposed spacecraft surface area exposure time, and

meteoroid mass is presented An est,mate of the hazard has

beer_ made usm!l appropriate hypervelo¢,ty craterlng criteria

Author

N63-23708 National Aeronautics and Space Admlmstratlon

Goddard Space Fhght Center Greenbelt Md

A THEORETICAL MODEL FOR SUNSPOT COOLNESS

R K Jags1 Washington NASA. Oct 1963 17 p refs

(NASA TN D-1906) OTS $0 50

A theoretical model ,s developed for the behavior of sun-

spots as md_wduals Two models called the current sheath

model and the snowplow model known bn the theory of the

pinch effect, are worked out for the present problem of the

sunspot expansion Using the observational fact that the mag-

netic field of the sunspots grows to about 3.000 G in about

ten days. numerical calculations based upon the current sheath

model show that the sunspot area grows with the magnetfc

field and begins to pulsate when the magnetic field stops

growing The amplitude and frequency of oscillation depend

upon the mass =n the current sheath and the maximum mag-

netic field The model suggests that the bright ring about the

sunspots may exist at chromospheric height where the density

of the material is about 109 particles/cm 3 Author

30 SPACE VEHICLES
Includes launch vehicle-spacecraft combinations; missile

systems; operating problems; safety devices; and stability

and control. For boosters and launch vehicles see: 31 Space

Vehicles (Launch Vehicles). For related information see:

04 Aircraft; 08 Communications; and 22 Navigation and

Guidance.

N63-10736 Notional Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

USE OF AN INERTIA SPHERE TO DAMP THE ANGULAR

MOTIONS OF SPINNING SPACE VEHICLES

Jerrold H. Suddoth Washington, NASA, 1962 14p 6refs

(NASA TR R-137) OPO: $0.30

The general moment equations for a spin-stabilized vehicle with

on inertia-reaction angular rote damper were considered, and it

was noted that simplification would result if the damper had a

spherical inertia distribution. A control system incorporating such a

damper was postulated. The resulting equations were Jinearized,

and conditions for stability were obtained from an anol,/sis of the

cubic characteristic equation. Two numerical examples were

included. Author

N63-10795 National Aeronautics and Space Administr_*ion.

Langley Research Center, Langley Station, Va.

AN ANALYSIS OF THE CONING MOTIONS OF THE FINAL

STAGES OF THREE NASA SCOUT DEVELOPMENT VEHICLES

George R. Young and James J. Bugiio Washington, NASA, Dec.

1962 30 p 8 refs

(NASA-TN-D-1396) OTS: $0.75

A simplified analysis has been used to study the coning motions

produced by separation disturbances of the final stages of three

NASA Scout development vehicles. Normal, longitudinal, and trans-

verse occelerometers, magnetometers, and antenna patterns, along

with radar data, were utilized in the study. The results are given in

terms of the calculated initial disturbing impulses required to give

the stage a resultant flight-path deviation. The results indicated that

Scout ST-2 received no discernible tipoff of the fourth stage, but

Scouts ST-4 and ST-6 received initial disturbing impulses of at least

6.3 pound-seconds and 7.5 pound-seconds, respectively. Author

N63-10797 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Vo.

LANDING CHARACTERISTICS OF A WINGED REENTRY

VEHICLE WITH ALL-SKID LANDING GEAR HAVING YIELD-

ING-METAL SHOCK ABSORBERS

UlysseJ. Blanchard Washington, NASA, Dec. 1962 45p 5refs

(NASA TN D-1496) OTS: $1.25
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Landing-impact and slideout tests were made with a 1/10-scale

dynamic model of a winged reentry vehicle landing on a hard-sur-

face runway. An all-skid tricycle landing gear having yielding-metal

energy straps was investigated. Results showed good landing char-

acterisi:ics over a wide range of landing conditions. Author

N63-11122 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

SIMULATOR STUDY OF AN ACTIVE CONTROL SYSTEM FOR A

SPINNING BODY

James J. Adams Washington, NASA, Dec. 1962 21 p I ref

(NASA TN D-1515) OTS: $0.50

Model s_mulator tests of an.automatic precession-wheel damping

controller for a spinning vehicle have been made by using an inertial

simulator mounted on an air bearing. The results show that this

type of controller provides very good wobble damping and also

provides the torque necessary to keep the vehicle spinning on its

body axis of symmetry in the presence of o shift in the principal

axes. The tests were made with the simulator in disk-, sphere-, and

rod-shaped configurations. Author

N63-11986 National Aeronautics and Space Admininstration.

Langley Research Center, Langley Station, Va.

ENVIRONMENTAL PROBLEMS OF SPACE FLIGHT STRUCTURES.

II. METEOROID HAZARD

John R. Davidson and Paul E. Sondorff Washington, NASA, Jan.

1963 7,5 p 102 refs Prepared in collaboration with the NASA

Research Advisory Comm. on Missile and Space Vehicle Structures

For Part I., "Ionizing Radiation in Space and its Influence on

Spacecraft Design", see N62-16103 16-28

(NASA TN D-1493) OTS: $2.00

The meteoroid environment and the effects of hypervelocity

impact on space vehicles are described, and the effects of the incom-

pleteness of present knowledge of each are discussed. The overall

problem of the meteoroid hazard is evaluated and methods of elimi-

nating the probability of meteoroid damage are given. A partial

listing of typical research projects on meteoroid-environment and

hypervelocity-impact problems is presented. Author

N63-12195 National Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

FEASIBILITY OF APPLYING FIELD-ION EMISSION TO ELECTRO-

STATIC ROCKET ENGINES

N. Stankiewicz Washington, NASA, Jan. 1963 22 p 8 refs

(NASA TN D-1563) OTS: $0.75

The W.K.B. method was used to determ;ne the ionization lifetimes

of hydrogen, lithium, sodium, rubidium, cesium, and xenon in an

applied electric field. These lifetimes were used in the analysis of a

theoretical plane-diode engine consisting of a grid emitter that field-

ionizes the impinging propellant. Results show that monatomic gas-

eous propellants are not suitable for field-ion emission engines of this

design because of the excessively high voltage requirements for ioni-

zation. Author

N63-12246 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

INVESTIGATION OF THE LATERAL VIBRATION CHARACTER-

ISTICS OF A 1/5-SCALE MOOEL OF SATURN SA-1

John S. Mixson, John J. Catherine, and All Arman Washington,

NASA, Jan. 1963 66p 4 refs

(NASA TN D-1593) OTS: $1.75

Resonant frequencies and associated mode shapes, and damp-

ing of the model were determined at weight conditions simulating

five points in the launch trajectory of the full-scale vehicle. The

model was supported in a vertical position by a two-cable suspension
system to simulate the free-free condition. The results show the

unusual frequency spectrum and mode shapes associated with the

clustered configuration of the Saturn SA-1 launch vehicle. In some

modes, the booster tank deflections at a particular station are all

approximately the same; these modes are similar to more conventional

bending modes. In other modes, however, the booster outer tanks

deflect in the opposite direction from the center tank; these unusual

modes are termed cluster modes. Author

N63-13188 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

A STUDY OF THE EFFECTS Of BANK ANGLE, BANKING DURA-

TION, AND TRAJECTORY POSITION OF INITIAL BANKING ON

THE LATERAL AND LONGITUDINAL RANGES Of A HYPERSONIC

GLOBAL REENTRY VEHICLE

Gene W. Sparrow Washington, NASA, Mar. 1963 25 p 2 refs

(NASA TN D-1617) OTS: $0.75

An investigation has been made to determine the effect of bank-

ing position, bank angle, and banking duration on the lateral and

longitudinal ranges of a hypersonic lifting reentry vehicle of global-

range capability entering the atmosphere of a rotating oblate earth.

Two schemes for controlling the angle of attack are used. Results

indicate that banking the vehicle during the first half of a global-

range reentry results in relatively large losses of longitudinal range

without any appreciable gain in lateral range. In addition, it is found

that lateral range can be obtained with less loss of longitudinal

range if the scheme of using a small bank angle and on extended

banking duration are used. A lift scheme which allows the angle of

attack to increase during banking so that the vertical force does not

decrease is not found to be as satisfactory as the constant angle-of-

attack lift scheme because of relatively large losses of longitudinal

range and reduced laterabrange capability. Author

N63-14626 Notional Aeronautics and Space Administration God

dord Space Flight Center, Greenbelt, Md.

A SURVEY Of LARGE SPACE CHAMBERS

R. T. Hollingsworth Washington, NASA, Apr. 1963 15 p

(NASA TN D-lb73) OTS: $0.50

Construdion has been authorized for a number of large thermal

vacuum chambers to simulate orbital altitudes in the environmental

testing of complete spacecraft. The proposed facilities shall be capr_

ble of simu!ating the !ow temperatures, so!at and earth radiation, and

vacuum of outer space. Outlined in this report are the individual

specifications and capabililies of each of the proposed space simula-

tion facilities. Since the field of space simulation is growing rapidly,

it is recognized that this survey will be out of date upon issue

&uthor

N63-15302 National Aeronautics and Space Administration

Langley Research Center, Langley Station. Va

THEORETICAL STABILITY ANALYSIS OF SKID-ROCKET

LANDINGS OF SPACE VEHICLES

Robert W Frahhch and Edwin T KruszewsM Washington NASA

Apr 1963 19 p 2 refs

(NASATN D-1625) OTS $050

The governing equattons for an arbttrary rlgl(I body shd_n_ on d

landing surface are used to derwe a stablhty criterion which relates

the critical values of ffllhal velocdles to the coeffi_:_ent o! flt_ hun

center of-gravity location and inltla_ an.qle of (:or_tact A r_urllt_rll:a_

apphcat_on of the stablhty criterion is made for a veh_L:le used _n an

experimental mvestl_]atlon Author

N63-15305 Nat;onal Aeronautics and Spa*.e Admtnlstlatlorl

Langley Research Center Langley Stahon Va

INVESTIGATION OF THE SKID-ROCKER LANDING CHAR

ACTERISTICSOF SPACECRAFT MODELS

Sandy M Stubbs Washington NASA AI)r _963 39 p 3 r(?fs
INASA TN D-1624) OTS $1 00
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An experimental investigation was made of the skid-rocker

landing charactensbcs of two dynamic models of proposed reentry

vehicles A belty-landu_g' technique in wlu_h tire vehcle was

caused to skid and rock on its curved lower surface (heat shin(dr in

order to convert sinking-speed energy into angular energy was

investigated on ahard surface runway for speed ranges that might

be encountered wdh the use of a paraghder letdown system

Several landings were also made in c,_Lm water Landing mohons

and acceleration data were obtained over a range of landing attl

tudes, horlzontalvelocitles and vertical velocities Turnover stabd

ity limits for various center of-gravity locations were determined

for hardsurfacelandlngs A brief experimental study was made of

the effect of a small edge mounted shock absorber on accelerahons

and rocking motions Acceptable hard surface landings could be

made with all the configurations at landing attitudes between 30

and 10' For bodies of short length and high center of gravity.

the possibility of converting sinking-speed energy into angular

energy was substantially limited because of the mstabdlty (turnover)

at landing attitudes greater than 10 The landings resulted in

maximum normal and angular accelerations el 15g and 70 radlans

persecond 2.respectIvely overarangeoflandmgcondmons Water

landings were satisfactory at honzontal land,ng velocmes of 50 and

80 feet per second Landings at 130 feet per second resulted m

violent rebound at first _mpact followed by random _mpacts and

h_gh acceleratqons Author

N63-15347 National Aeronautics and Space Admmlstrat_on

Marshall SpaceFhght Center Huntswlle. Ala

CALCULATED RESULTS FOR THE TRANSIENT HEATING

AND MELTING PROCESS OF GLASS SHIELDS WITH VARI-

OUS MATERIAL PROPERTIES AT THE STAGNATION POINT

OF A RE ENTERING ICBM

Johr'_ D Warmbrod Washington NASA May 1963 28 p 12 refs

(NASA IN D.1643) OTS $075

The transient performance Jn the vlcmJry of the stagnahon

point of ablation type glass heat protechon sfuelds is presented for

an IC[SM that expenem;ed high inslantar_eous ablation tales whde

reentenng the atmosphere of the earth The veFm.le had a balhstm

factor of 10001b ft 2 and reentered at aspeedot 7226 m, set. at an

alldude of 150 km and al an angle ot 114 measured from the

vertical By the use of an exact numerical t:alculatlon method

transient ablat,on results for 26 hypothetical glass shields each

with a ddferent set of thermal properties are presented The effect

that the matenal properties of glass have on the performance

parameters of the heat shletds was investigated It was found that

the following trend of the glass thermal properties would tend to

provide the hghtest glass heat protechon shreld for the vehicle

11) a small thermal ddfuswlty k _Cp. (2) a high wscoslty level i e a

large resistance to melting and 13) a large emissivity constant of

the supposedly opaque glass It was found that the vaporization of

the glass had yew httle effect on the necessary weight of the

ablation, type shields Author

N63 15473 National Aefonaut*cs and Space Administration

An_es F{es_!;nt 11C(_It_)I Moffett F mhl Caht

STUDY OF INERTIAL NAVIGATION ERRORS DURING

REENTRY TO THE EARTH'S ATMOSPHERE

O Marion Hansen Jotm S While and Albert Y K Pang Washing
ton NASA May 1963 53 p 8 ref'_

(NASA fN D 1772) OTS $1 50

1 he navigatlOll errors m position and veloc*ry which result from

erroneuus lrliha_COil(hilt}f15 arid fmperfect inertial navigation equip-

ment hav(_, been analyzed for a space vehde reel'ltermg the earths

atmosphere lhn anal,,_,*s has shown that for reahshe errors and

reentry corld_hons a hrlear error analysis will usually be vahd that

is the partmai di:nvahves of final pus+linen and v_loc_ty wmth respect

r()m_rtal condl/_0r}s and equipment parameters may be treated

as constants Also tile analys*s has demonstrated that these partial

denvahves tan be use(t to estimate the final errors whlqh result

from using various combinations of initial condition and equipment

errors w_th the )nerbal nawgabon process started at various times

before reentry It was found that' when 'he inertial navigation

process Is started lust prior to reentry, the final errors resulting from

m=t=al conddlon errors predominate, but when started well before

reentry, the final errors resulting from equ*pment errors predom*-

hate Initial altitude error is the most s_gnlhcant inibal-condition

error, and accelerometer bias and gyro drift are the most significant

equipment errors The final errors due to accelerometer bias may

be greatly reduced by treahng the outputs of the accelerometers as

zero above the atmosphere Author

N63-15775 National Aeronautics and Space Administration.

Washington. (_ C

AN APPLICATION OF TIME-OPTIMAL CONTROL THEORY

TO LAUNCH VEHICLE REGULATION

F B Smith. Jr and J A Lovingood (Minneapolis-Honeywell Regu-

latorCo. Minneapolis, Minn) May 1963 23p 9refs

(NASA Contract NASr-27)

(NASA TN-O-1895) OTS: $075

A minimum response-time criterion is used in the design of

a p_tch-attitude controller for a flexible launch vehicle The criterion

=s applied tO a fourth-order model containing the primary dynamics
of the thirteenth-order vehicle A collection of open-loop optimal

tralectorles _s used to define a closed-loop control law Results of

an analog simulation are presented which show that this control

law properly applied to the flexible vehicle results in good control
Author

N63-16169 National Aeronautics and Space Admimstration.

Lewis Research Center, Cleveland. Ohio

BASE HEAT TRANSFER, PRESSURE RATIOS, AND CON-

FIGURATION EFFECTS OBTAINED ON A 1/27 SCALE SAT-

URN (C-1) MODEL AT MACH NUMBERS FROM 0.1 TO 2.0

John L Allen and Robert A Wasko Washington, NASA, May 1963

68 p 10 refs

(NASATN-D-1566) OTS: $1.75

Heat fluxes at the nozzle-exit plane between the inboard

engines varied from 40 to between 300 and 400 Btu/(sq fir(see)

(for wall temperature of 100 ° F). On the base shield at the nozzle-

throat plane, heat flux varied considerably with configuration.

Iocabon. and operating conditions In general, the heat flux was

increased by discharging simulated turbopump gases t' _augh

exhausterators around the outboard engines, and through stacks

in the shroud surface that extended less than one-third of the

local boundary-layer height A recessed-base configuration having

appreciable base bleed reduced heat fluxes over the Mach number

range 0 8 to 2 0 from values between 80 and 20 to less than

5 Btu/(sq fir(see) (all at 100 ° F wall temperature) Author

N63-16294 National Aeronautics and Space Administration,

Langley Research Center. Langley Station, Va

HEAT-TRANSFER AND PRESSURE DISTRIBUTIONS AT

MACH NUMBERS OF 6.0 AND 9.6 OVER TWO REENTRY

CONFIGURATIONS FOR THE FIVE-STAGE SCOUT VEHICLE

Paul F Holloway and James C. Dunavant Washington, NASA.

May 1963 52p 11 refs

(NASATN-D-1790) OTS: $1,50

Wind-tunnel heat-transfer and pressure distributinns have

been obtained over two blunt-cone reentry configurations for an

angle-of-attackrange of 0 ° to 30 ° at a Mach number of 60. and

0 ° to 25 ° at a Mach number of 96 The pressure distributions

have been compared with modified Newtonian theory for the full

angle-of-attack range The heat-transfer distributions at an angle-

of-attack of 0 ° are compared with the theory of Lees. Some com-

ments on heat-transfer distributions and the stagnation-point

heating level are included Author

9O
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N63-16298 National Aeronautics and Space Administration

Flight Research Center. Edwards. Calif.

THEORETICAL INVESTIGATION OF THE SLIDEOUT DY-

NAMICS OF A VEHICLE EQUIPPED WITH A TRICYCLE

SKID-TYPE LANDING-GEAR SYSTEM

Richard B. Noll and Robert L Halasey Washington. NASA. May

1963 32 p 14 refs

(NASATND-1828) OTS: $1.00

The equations-of-motion for the slideout of a vehicle equipped

with a tricycle skid-type landing-gear system are .presented and

reduced to three degrees of freedom. A comparison of the results

of numerical calculations for the three-degree-of-freedom slide-

out of the X- 15 research vehicle with flight-test results shows that

the theoretical analysis of the stideout can adequately predict the

slideout distance, the direction of lateral displacement, end the

approximate lateral displacement. A numerical study of the llide-

out equations indicates that the velocity at which the aerodynamic

influence on the vehicle becomes negligible can be predicted.
Author

N63-16991 National Aeronautics and Space Administration.

Langley Research Center. Langley Station, Va,

LONGITUDINAL RANGE ATTAINABLE BY THE CONSTANT-

ALTITUDE VARIABLE-PITCH REENTRY MANEUVER INITIA-

TED AT VELOCITIES UP TO ESCAPE VELOCITY

E Brian Pritchard Washington. NASA. June 1963 80p 10refs

(NASATN D-1811) OTS: $2.00

The vehicles considered operate on Newtonian drag polars

and vary in maximum lift-drag-ratio capability from 0 to 2, and

vehicle ballistic parameter from 10 to 200 pounds per square

foot, The maneuver altitude variation was 150.000 to 240.000

feet Considerably longer ranges are shown to be avail.able if

the constant-altitude maneuver is controlled by pitch variation

rather than by roll variation with the vehicle trimmed at maxi-

mum lift-drag ratio. The angle-of-attack rates required are

defined. For a maximum lift-drag ratio less than 0,8. a good

approximation to the attainable range is obtained by assuming

an elliptic variation of drag coefficient with time. Author

N63-18132 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Va.
ARREST OF A MOVING MASS BY AN ATTACHED MEM-

BRANE

Manuel Stein Washington. NASA, July 1963 14 p

(NASA TN D-1928) OTS: $0.50

Large-deflection solutions are obtained for a fixed-end

membrane strip and for a fixed circular membrane, each with

a centrally located attached mass initially moving at a given

speed The solutions are given in the form of equations and

curves for the deflections and stresses. Author

N63-18772 National Aeronautics and Space Administration.

Langley Research Center, Langley Station. Va.
INVESTIGATION OF THE LANDING CHARACTERISTICS

OF A REENTRY VEHICLE HAVING A CANTED MULTIPLE-

AIR-BAG LOAD-ALLEVIATION SYSTEM

Sandy M. Stubbs and John R. McGehee Washington, NASA.

Aug. 1963 20p 4refs

(NASA TN-D-1934) OTS: $0.50

An investigation has been made to determine the landing-

impact characteristics of a reentry vehicle having a multiple-

air-bag load-alleviation system. A 1/16-scale dynamic model

having four canted air bags was tested at flight-path angles of

90 ° (vertical), 45 ° . and 27 ° for a parachute or paraglider

vertical letdown velocity of 30 feet per second (full scale).

Landing for an attitude range between -- 15 ° and 12 ° gave peak

accelerations from 6g to 105g units, and maximum onset rates

to peak accelerations of 66g per second or less. For landings made

at high positive attitudes (15 ° and 20°). bottoming occurred.

and peak normal accelerations were 12 to 15g units. Hori-

zontal velocity had little effect on landing accelerations The

landing behavior was satisfactory for all conditions tested The

canted bags were effective in overcoming the effect of the

friction forces resulting from horizontal velocity. Good agree-

ment was obtained between experimental and computed time-

history acceleration curves for the 90 ° flight path, 0 ° attitude

test condition Author

N63-19180 National Aeronautics and Space Administration.

Langley Research Center, Langley Station. Va

STUDY OF A GUIDANCE SCHEME USING APPROXIMATE

SOLUTIONS OF TRAJECTORY EQUATIONS TO CONTROL

THE AERODYNAMIC SKIP FLIGHT OF A REENTRY VEHICLE

Robert S Dunning Washington. NASA. Aug 1963 34 p

4 refs

(NASATN D-1923) OTS: $1.00))

Approximate closed-form solutions to the reentry equations

are developed by assuming that the difference between the

centrifugal and gravitational accelerations is negligible The

approximate solutions are valid in the exit-velocity range between

approximately 23.000 and 26.000 feet per second A numerical

comparison is made between the approximate and exact solutions

for six typ=cal tralectorles. The results indicate good agreement

with complete convergence occurring at the skipout condition

within a reasonable flight corridor. Approximate explicit equa-

tions governing coasting flight after a skip maneuver are also

developed and compared with the exact solutions A guidance

scheme employing these equations is described, and results are

presented from a two-dimensional digital-computer sire ulation of

this scheme, Emphasis is placed on simplicity and speed of

computation, The results indicate satisfactory control to exit

from the atmosphere over ranges from approximately 70 ° to

200 = about the center of the earth Author

N63-18210 National Aeronautics and Space Administration.

Langley Research Center, Langley Station. Va.

FLIGHT TEST OF A PITCH CONTROL FOR A SPINNING

VEHICLE

H D. Garner and H. J. E Reid. Jr. Washington. NASA. July

1963 14p refs
(NASA TN D-1922) OTS: $0.50

A flight test was made of a simple single-axis attitude-

control system for the fourth stage of a spin-stabilized vehicle.

The system utilized two body-fixed horizon detectors for

attitude sensors, a single rate gyro for stability augmentation.

and a single jet for control, It weighed less than 18 pounds.

including batteries and control-jet gas. Flight results showed

the attitude error to be less than + 1/2 ° . and the coning angle

to be less than =1=2° throughout the test period Very close

correlation was obtained between actual flight-teat results and

preflight computer studies. Author

N63-19609 National Aeronautics and Space Admimstration,

Langley Station, Va Langley Research Center

CONTROL OF A LARGE LAUNCH VEHICLE WITH LIMITED

THRUST VECTORING IN THE PRESENCE OF WINDS

Dennis F Collins. Jr and Homer G Morgan Washington.

NASA. Aug 1963 27 p 7 refs

(NASA TN D-1951) OTS: $075

A large launch vehicle with limited thrust vectoring was

analytically flown through two synthetic wind profiles to deter-

mine the vehicle's controllability when the aerodynamic upset-

ting moment temporarily exceeded the control moment Results

indicate that the veh,cle is able to recover from the temporary

instability resulting from large wind disturbances Thus, an

additional safety factor is present for a control system that has

been designed with adequate thrust vectoring to maintain con-

trolfor specified wind and payload conditions It is shown that
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for a given vehicle flying through a given wind profile, there us

some mimmum value of limit thrust-vector rotation angle, inde

pendent of control-system gains, below which the vehicle is

always divergent Author

N63-19735 National Aeronautics and Space Administration,

Greenbelt, Md Goddard Space Flight Center

THE EFFECT OF SOLAR RADIATION PRESSURE ON THE

SPIN OF EXPLORER Xll

F V Fedor Washington. NASA, Aug 1963 16 p 5 refs

(NASA TN D-1855) OTS: $050

An equation-of-motion about a satellite spin axis _s derived

that includes solar-radiation torques produced by a solar-paddle

array. The equation is applied to the Explorer Xll and solved to

explain the observed increase m the satellite spin Also. an ap-

proximate equation is developed which permits rapid calculation

of the effect of solar torques on satellite spin Author

N63-23362 National Aeronautics and Space Administration

Langley Research Center. Langley Station, Va

DYNAMIC RESPONSE OF RISING AND FALLING BALLOON

WIND SENSORS WITH APPLICATION TO ESTIMATES OF

WIND LOADS ON LAUNCH VEHICLES

Wilmer H. Reed, III Washington, NASA. Oct 1963 33 p refs

(NASATN D-1821) OTS: $1.00

An analytical evaluation is made of the capabilities of

balloon wind sensors to respond to detailed variations In the

wind structure of the atmosphere, which can represent im

portant load inputs for flexible launch veh,cles. Both rising

and falling spherical balloons are considered It is found that

for a balloon of given weight there is an optimum diameter

for which the balloon response velocity is most sensitive to

variations in the profile of horizontal winds When the diameter

of the balloon is larger than this optimum value, the advantages

of reducing the balloon weight to Improve _ts dynamic response

become relatively insignihcant The apparent mass of ambient

air surrounding the balloon is found to be of considerable 0m-

portance at lower altitudes, where launch vehicles often

encounter maximum aerodynamic loads Author

N63-23652 National Aeronautics and Space Administration

Langley Research Center, Langley Station, Va

FLIGHT TEST AND ANALYSIS OF THE ROLLING MOTIONS

OF A 79 ° CLIPPED DELTA CONFIGURATION WITH WING-

TIP FINS AT SUPERSONIC SPEEDS

James L, Raper Washington, NASA, Nov 1963 56 p refs

(NASATN D-2017) OTS: $1.50

A free-flight investigation was conducted to determine

the aerodynamic characteristics and motions of a rocket-

boosted model of a simplified hypersomc glider con'figurat_on

with wing-tip fins end a blunt base through a Mach number

range extending up to 44 The model was statically and

dynamically stable at small angles.of-attack, and experienced

coupled motions when pitched to an angle-of-attack of about

12 =, The addition of the wing-tip fins resulted in no improve.

ment of the vehicle motnons compared with the same vehicle

with no fine. In general, the coup!ed rnot_ons e_petcenced by

the model were simulated by the use of '.he eq_Jat,ons of motion

for five degrees of freedom Author

31 SPACE VEHICLES

(LAUNCH VEHICLES)

Includes boosters: c!ustored rockets; and multistage rockets.

For propulsion enEines s,oe: 27 Propulsion For manned

space capsu/es, sate�rites, and soundm 9 rockets and space

probes see 32 Space Vehicles (Spacecraft) For launch

vehJcle-spacecraft combinations see: 30 Space Vehicles

For related information see: 04 Aircraft; 08 Communica-

tions; and 22 Navigation and Guidan_.e

N63-10712 National Aeronautics and Space Administration,

Washington, D. C.

LAUNCH VEHICLES OF THE NATIONAL LAUNCH VEHICLE PRO-

GRAM

James E. Webb Nov. 1962 34 p

(NASA SP-10) Available from NASA. Office of Scientific and

Technical Information, Washington, D. C.

The launch vehicles of the National Launch Vehicle Program are

described. The information given for each vehicle includes: number of

stages, propellants, thrust, maximum diameter, height, payload

weight, first launch date, and vehicle use. The vehicles covered are:

the Scout, Delta, Thor-Agena B, Atlas D, Aflas-Agena 6, Titan II,

Titan III, Centaur, Saturn, Advanced Saturn, and Nova. RC.M.

N63-13548 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.
PERFORMANCE AND SOME DESIGN ASPECTS OF THE FOUR-

STAGE SOLID-PROPELLANT ROCKET VEHICLE USED IN THE

RAM A1 FLIGHT TEST

Jack Levine Washington, NASA, Mar. 1963 50 p 10 refs

(NASA TN D t611) OTS: $1.25

A general description, some detaiis of mechanical design and

construction, and performance (in,Juding angle of attack of the roli

ing last stage) of a four-stage solid-F, ropellant rocket system used in

the RAM (Radio Attenuation Measurement) #! flight test are presented.

The fourth stage attained a maximum velocity of 17,800 feet per

second at an altitude of 175,000 feet. Temperature data on the nose
cone are ol_o discussed. .A,,thor

N63-14025 NationalAeronautlcs and Space Adminstratlon. Mar-

shall Space Flight Center, Huntsville, AJo.

LAUNCH DEFLECTOR DESIGN CRITERIA AND THEIR APPLICA-
TION TO THE SATURN C-i DEFLECTOR

R. L. Evans and O. L. Sparks Washington, NASA, Mar. 1963 39 p
6 refs

(NASA TN D-1275) OTS: $1.00

Theroetical considerations pertinent to the successful design of

dry-launch deflectors for super boosters are presented. Deflector

configurations of many types, together with the particular configura-

tion used in the launching of the C-1 Saturn booster, are described.

It is concluded that the dry deflector can be successfully used to

launch super boosters. In particular, it is predicted that the Saturn

deflector may be used unllmitedly without the necessity of extensive

overhaul and repairs. Author

N63-16694 National Aeronautbcs and Space Administration

Langley Research Center. Langley StatnOnr Va

LONGITUDINAL AERODYNAMIC CHARACTERISTICS OF

SEVERAL FIFTH-STAGE SCOUT REENTRY VEHICLES FROM

MACH NUMBER 0,60 TO 24,4 INCLUDING SOME REY-

NOLDS NUMBER EFFECTS ON STABILITY AT HYPERSONIC

SPEEDS
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PatnckJ Johnston Washngton NASA, May 1963 66 p 8 refs

(NASATN D-1638) OTS $1 75

Longitudinal static stability nvest_gat_ons of several proposed

conflgurahons of the fifth stage Scout reentry vehicle have been

conducted in the the Math r_umber interval flora 0 60 to 24 4 1 he

results were summanzed to show the effect of varwn 9 Mach

number on the normal-force-curve slope and zero-hft center of

pressure The effect on l,>_/gitudina_ stabd_ty of hmtted va,-:atlons

in nose shape as weil as afterbody geometr V were determined at a

Machnumber of 6.8 The low-angle-of-attack stabihty of one con-

figuration was examined to determine whether the test res_J_ts

obtair,ed in helium were representative of those obtained in air at

Macll numbers near 20 Of the three parameters rnvestigated

(Math number, Reynolds number, and specific, heat ratio of the

test medium), it appeared that Reynolds numbers had the greatest

effect on longitudinal stabdity at low angles of attack Author

N63-15779 National Aeronautics and Space Administrat¢on

Langley Research Center, Langley Station, Va

ORBITAL ERROR ANALYSIS OF THE SCOUT RESEARCH

VEHICLE

C H. Woodling, Jarrell R Elliott and Paul J Stull Washington,

NASA, May 1963 53p 1 ref

(NASA TN-D-1639) OTS: $1 50

A statistical error analysis has been made of the orbital-

accuracy capability of the Scoot research vehicle Twenty-six

independent error sources were included in the analysis Orbital-

altitude error bands were determined for three nominal circular

orbits at altitudes of 120, 300. and 600 nautical miles In addition,

for the 300-nautical-mile mission, a detailed examination was made

of the effects of the separate errors; predominant error sources

were determined, and an analysis was made of the effect on the

orbital accuracy of injecting into the orbit with a velocity greater

than that for circular Also. a method for determining an enclosed

area in apogee-perigee space (within which approximately 95 per-

cent of all orbits wilt occur) is described and applied to the 30D-nau-

tical-mile mission The results from this analysis indicate that the

95-percent-probabil|ty or 2G error bands for the 120-. 300-. and

600 nautical-mile nominal circular orbits have maximum variations

from the nominal altitudes of approximately ±100, i110. and

±150 nautical miles, respectively It was found that these error

bands are critically dependent upon the fourth-stage rip-off error.

and will be appreciably less if the present fourth-stage separation

system can be shown to have a 2(7 value for tip-off of less than

the 35 ° assumed in this analysis For example, for the 300-

nautical-mile mission, the maximum uncertainty in orbital altDtude

of a 95-percent basis is reduced to ±85 nautical miles for a 2a

value of tip-off of about 2 ° The results also indicate that the

overall orbital accuracy of the Scout vehicle cannot be significantly

improved, exclusive of tip-off, until the rocket parameters (specific

impulse, propellent weight, and propellant burning rate) can be
defined to within smaller variations than those assumed for this

analysis. The effect of injecting into the orbit with a velocity greater

than that for circular was found to reduce considerably the uncer-

tainties about the minimum orbital altitude (the perigee of the
orbit). Author

NS3-19607 National Aeronautics and Space Admm_stratmq

Langley Station, Va. Langley Research Center

FREE-FLIGHT INVESTIGATION OF THE DEPLOYMENT, OY,

NAMIC STABILITY, AND CONTROL CHARACTERISTICS OF

A 1/2-SCALE DYNAMIC RADIO-CONTROLLED MODEL OF

A LARGE BOOSTER AND PARAWING

SangerM Burk,Jr Washington. NASA.Aug 1963 20p 7 ref5
(NASA TN 0-1932) OTS $050

Sat_sfactorydeployment0f afoldmgngtd member parawm_

fromaparachute.stabfltzedrocket booster was shown A center-

of-grawty movement system was employed for control Author

N63-21887 N_t_onal Aeronauhes and Space Ad_mmistrahon

Lew*s Research (-'P;_tr:r Cleveland. Ohio

ASYMMETRIC "'PENSHAPE" NOZZLES IN JET-CA-

NARD CONFIGURATIONS FOR ATTITUDE CONTROL

Rnbr,_!t W _tlo_qson V'_Jashlngton NASA. Sept 1963 28 p

3 refs

(NASATN D-t561) ors S075

For attqude control of a!! stages of a mult=stage ve

hit:In a jet canard configuration mounted on the uppermost

stage with asymnretr_c external-expansion "penshape" noz

zles may be considered Such a nozzle has been Investrgated

m the 2-ft by 2 ft <upe[somc wind tunnel Data were ob-

tau_ed m qtees(ent eli and at a Md_h number of 3 88 for a

T_ozzie pressure rat_e _ange of 10 to 1000 and simulated

chamber pcessures up to 600 psi absolute Nozzle flow-

discharge angles ranging from 0 to 90 (rclahve to the body

axis) we.r_ obtained by using dlffnrent angle nozzle umts

1he off design thrt.ISt characteristics were essentially con-

stant at 98 percent of ideal values for pressure ratros of 20

to the design value of 98 Body-surface pressure dlstribu

boris mdfcated disturbances that _xlended 3 to 4 body

diameters downstream of the nozzle throat when the exit

flow was d_scharged parallel to the body axis Flow d*s

charge angles of 13 5 or more produced httle or no inter

action with the body surface With single-let operation, the

maximum steering moments Ipresented in parametric form)

ranged from 0 2 to 0 73 as the flow-d_scharge angle was

increased from 0 to 90 _ Compared with single-let operation

moments produced by differential fin rotation were about

25 percent less Author

N63-21891 NauonalAeronaut_cs and Space Admimstration

Langley Research Center, Langley Stat=on, Va

TRANSONIC WIND-TUNNEL INVESTIGATION OF THE

STATIC AERODYNAMIC CHARACTERISTICS OF SEV-

ERAL CONFIGURATIONS OF THE BLUE SCOUT LAUNCH

VEHICLE

Thomas C Kelly and Robert J Keynton Washington, NASA,

Sept 1963 43 p 7 refs

(NASATN D-1958) OTS SI 25

The investigation was conducted m the Langley 8-foot

transonic pressure tunne I at aa_h numbers from 0 60 to

I 03 and at a R,_:'¢nalds number per foot of approximately

3.7 X 106. Results are presented showing the effects of

fins, protuberances (antennas, wiring condu_ts, and launch

fitting), first-stage base flare angle, and. for the basic con-

figuration, fin-t_p control deflection Both longitudinal and

lateral characteristics are presented Author

NS3-21892 Nat,unat Aeronautics and Space Admlmstrahon

Langley Research (;enter, Langley Station, Va

SURFACE PRESSURE DISTRIBUTIONS ON 0.0628-

SCALE MODELS OF PROPOSED PROJECT FIRE SPACE

VEHICLES AT MACH NUMBERS FROM 0.25 TO 4.63

Albin 0 Pearson Vvashington, NASA, Sept 1963 166p

(NASA TN D-1961) OTS: $300

Pressure distributions over the surface of 00628-scale

rnodel_, of a prehmmary and a modified Prolect F_re space

vehicle have been deterrnmed at Mach numbers from 025

[o 4 63 Data are presented for the models at angles-of-

,_tlack from -8' to 8' Author

N63-23123 National Aeronautics and Space Admlmstrat_on

Goddard Space Fhght Center. Greenbelt. Md

FLIGHT VIBRATION DATA FROM THE DELTA 9 LAUNCH

VEHICLE
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Lloyd A Williams Washington. NASA, Oct. 1963 24 p 2 refs

(NASATN D-1683) OTS: $075

Vibration data for the three principle axes of the payload

support structure were obtained from liftoff through third-stage

motor burnout Maximum vibration levels during first- and

second-stage burning occurred at liftoff, staging, and fairing

jettison with low levels between events The maximum com-

posite vibration levels for first- and second-stage burning were

2.5 g peak and 19 g peak for the thrust and lateral axes. re-

spectively, and occurred at liftoff. The third-stage motor ex-

hibited the normal resonant burning characteristics for this

type of motor, that is. the tangential and longitudinal modes

caused by acoustical cavity resonances However, since this

phenomenon is already well documented, the primary purpose

of this vibration experiment was to record low-frequency high-

stress amplitude vibration. Consequently. the measuring sys-

tems were set up to measure low-level first- and second-stage

modal vibrations. Author

32 SPACE VEHICLES (SPACECRAFT)
Includes manned space capsules; satellites; and sounding

rockets and space probes. For boosters and launch vehicles

see: 31 Space Vehicles (Launch Vehicles). For launch

vehicle-spacecraft combinations see: 30 Space Vehicles.

For related information see: 04 Aircraft; 08 Communica-

tions: and 22 Navigation and Guidance

N63-10328 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Vo.
LATERAL RANGE CONTROL BY BANKING DURING INITIAL

PHASES OF SUPERCIRCULAR REENTRIES

Donald L. Baradell (M.S. Thesis--V.P.I.) Washington, NASA, Nov.

1962 28 p 4 refs

(NASA TN D-1511) OTS:$0.75

The feasibility of increasing the lateral range capability of re-

entry vehicles having low-lift-drag ratios, by allowing the vehicle to

reenter in a banked attitude, is investigated. The effects of such

banked reentries on allowable reentry corridor width and on lateral

range capability are discussed. Numerical results are used through-

out the investigation to furnish accurate evaluations of the effects

being studied and to check the validity of some approximate rela-

tions presented. The heading-angle change developed during the

initial pullup by a vehicle reentering in a banked attitude is shown

to produce significant increases in the lateral range achieved during

reentry. Emphasis is placed on reentry at escape velocity, but the

results also apply in character to reentry at other supercircular
velocities. Author

N63-10536 National Aeronautics and Space Administration.

Washington, D. C.

A REUABILITY MODEL AND ANALYSIS FOR PROJECT MER-

CURY--3-ORBIT MANNED AND UNMANNED MISSION

William Wolmon and Fred Okano Dec. 1962 _9 p 2 refs

(NASA TN D-1558) OTS:$0.75

Based on test data of parts, components, and subsystems, the

probability of successfully completing the mission'and the prob-

ability of flight safety were desired for the Project Mercury 3-orbit

mission. The purpose is to give the development of a mathematical

model, data requirements, and other assumptions used in the

Mercury reliability evaluation. Although the model was developed

for the evaluation of the Mercury mission, the approach is general

and can be modified for other space system applications. Author

N63-10904 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

A STUDY OF ABORT FROM A MANNED LUNAR LANDING

AND RETURN TO RENDEZVOUS IN A 50-MILE ORBIT

Jack A. White Washington, NASA, Dec. 1962 14 p 2 refs

(NASATN D-1514) OTS: $0.50

Analytical and simulation studies were made of some of the

problems associated with abort from landing and return to an

orbiting vehicle in a 50-mile lunar orbit. The present study was con-

centrated on abort from a hovering condition at the lunar surface,

and the results are also applicable to lunar takeoff trajectories.
Author

N63-11990 National Aeronautics and Space Administration.

Manned Spacecraft Center, Houston, Tex.

RESULTS OF THE THIRD UNITED STATES MANNED ORBITAL

SPACE FLIGHT, OCTOGER 3, 1962

Washington, NASA, Dec. 1962 122 p 13 refs

(Proj. Mercury)

(NASASP-12) GPO: $0.70
CONTENTS:

1. SPACECRAFT AND LAUNCH-VEHICLE PERFORMANCE

J. H. Boynton and L. R. Fisher p 1-11 2 refs (See N63-

! 1991 05-32)

2. MISSION OPERATIONS J.D. Hodge, E. F. Kranz, and J.

Stonesifer p 13-23 2 refs (See N63-11992 05-32)

3. AEROMEDICAL ANALYSIS C.A. Berry, H. A. Minners,

E. P. Mc Cutcheon, and R. A. Pollard p 23-36 9 refs

(See N63-11993 05-32)

4. PILOT PERFORMANCE R.E. Day and J. J. Van Bockel

p 37-47 (See N63-11994 05-32)

5. PILOT'S FLIGHT REPORT W.M. Schirra, Jr. p 49-55

(See N63-11995 05-32)

N63-12062 National Aeronautics and Space Administration,

Washington, D. C.

DIRECT MEASUREMENIS OF COSMIC DUST SHOWERS

W. M. Alexander, O. E. Berg (NASA Goddard Space Flight Center),

and M. Dubin Jan. 1963 12 p 14 refs Presented at the

Symposium on the Astronomy and Physics of Meteors, Smithsonian

Astrophysical Observatory, Cambridge, Mass., Aug. 28 - Sept. 1,

1961

(NASA TN D-1544) OTS: $0.50

The Explorer I interplanetary dust stream was detecte,' for

about a 10-hour period beginning on February 2, 1958. 1he peak

impact rate was nearly 50 times the average rate over the remainder

of the 12-day period of the experiment. From the limited data it may

be shown that this stream was nearly in the ecliptic in a direct helio-

centric orbit. This shower does not correspond to a known annually

recurring meteor shower. A second stream of interplanetary dust has

been detected with satellites and o sounding rocket. This stream

appears to recur annually with a peak intensity on November 17. It

was first detected in 1955 from the Aerobee rocket and was recog-

nized in the November 1959 data from the Vanguard III satellite.

Preliminary analysis of the Explorer VIII data indicates that it probably

was also detected in 1960. The dust-stream characteristics correspond

to those of the Leonids which have o heliocentric velocity of 72 km/sec.

The data supporting the detection of these two interplanetary dust

streams are presented and discussed, and the physical significance

of these measurements reviewed. Although direct measurements from

satellites have been made over a period of about 4 months and

during the time of other known meteor streams, only these two inter-

planetary dust streams have been detected thus far by direct meas-

urements. Author

N63-12125 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

THE NIMBUS SPACECRAFT AND ITS COMMUNICATION SYSTEM

AS OF SEPTEMBER 1961
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Rudolf A. Stampfl Washington, NASA, Jan. 1963 53 p 10 refs

(NASATND-1422) OTS: $1.50

The major objective of the Nimbus project is to provide a cap-

ability for continuous satellite weather observation for application

to weather analyses and forecasting. The spacecraft and associated

ground systems have been designed to meet this objective and are

now under construction. The basic measurements to be obtained in-

clude global television picture coverage of daytime cloud cover and

measurements of infrared and reflected radiation, and the earth's

heat balance. This paper describes the fundamental design criteria,

and conditions governing this design. The charact,;ri.stics of the Nim-

bus vehicle and its major systems are discussed anc_ their performance
is defined. Author

N63-12252 National Aeronautics and Space Administration.

Marshall Space Flight, Center, Huntsville, Ale.

JUNO II SUMMARY PROJECT REPORT. VOLUME II. THE

S-46 SATELLITE

Arthur W. Thompson Washington, NASA, Dec. 1962 305 p refs

(NASA TN D-608) $4.00

This volume covers those phases of the Juno II program dealing

with initlation, planning, design, and construction of the S-46 payload

and the unsuccessful attempt to place it in orbit about the earth. Sub-

jects covered include the objectives of the $-46 project, system param-

eters, special considerations for the launching, structure of the flight

unit, performance of the booster and upper stages during and after

the firing, and the tracking operations. Design and construction of the

S-46 mechanical system, transmitter, telemetry, electrical networks,

and battery and solar cell power system are covered. The thermal

design is also treated. One chapter is devoted to testing of compo-

nents, modules, assemblies, prototype payloads, and actual flight

units; applicable test procedures and specifications are included. The

last chapter covers the State University of Iowa radiation experiment

in the areas of history, instrumentation, apparatus fabrication, instru-

ment calibration, apparatus operation during flight, and the __sults of

the flight. Author

N63-13104 National Aeronautics and Space Administration. God-

dord Space Flight Center, Greenbelt, Md.

THE SOUTHERN SKY SURVEY PAYLOAD

Richard M. Windsor Washington, NASA, Feb. 1963 17 p 7 refs

(NASATN D-1719) OTS: $0.50

Four Skylark rockets were fired from Woomero Missile Range,

Australia, to measure stellar fluxe_ and nebulosities at energy bands

between 1050A and 2800A. The payloads contained two basic types

of detector systems: photomultipliers for the spectral region between

1900A and 2800A, and ionization chambers for the 1050A to 1500A

range. Data acquisition was optimized by a spin control gas jet

system. Also described are the vehicle, field operations, and per-

formance. Author

N63-14428 National Aeronautics and Space Administration. God-

dard Space Flight Center, Greenbelt, Md.

RESULTS OF MICROMETEORITE PENETRATION EXPERIMENT ON

THE EXPLORER VII SATELLITE ( 1959 IOTA)

H. E. La Gow and L. Secretan Washington, NASA, Apr. 1963 9 p
5 refs

(NASA TN D-1722) OTS: $0.50

The results of a micrometeoroid penetration experiment aboard

satellite 1959 IOTA (Explorer Vii} are presented. The sensors and

their arrangement aboard the satellite are described, and the telem-

etry record obtained during flight is analyzed crltirally, tt is con-

cluded that one penetration through one cell occurred on the 16th

day, and that it was caused by a particle approximately 10 microns
in diameter. Author
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N63-15065 National Aeronautics and Space Administration

Goddard Space Flight Center, Greenbelt, Md.

VEHICLE TECHNOLOGY CONSIDERATIONS FOR A SOLAR

PROBE

John A Foschetti Washington. NASA. Apr. 1963 15 p 4 refs

(NASATN D-1747) OTS: $0.50

This report demonstrates that solar probes are feasible from

the viewpoint of presently planned vehicle technology. For the

early attempts, the Saturn C-1 is considered to be the most likely

vehicle to place the final stage or stages into a circular orbit If two

slightly modified but identical Centaur Jr vehicles are used for the

upper stages, then this four stage configuration will be capable of

placing from 400 to 2500 pounds at perihelion distances of 0120

to 0245AU A more reliable three-stage configuration, using one

Centaur Jr for the upper stage but requiring greater modification in

the original design of the vehicle, would place payloads of 400 to

2500 pounds at perihelion distances of O 185to0.290 A U Anal

ysis of the upper stages was based on the payload vatue obtained

for the Saturn vehicle by using the "Generalized Powered Flight

Trajectory Program" At burnout, there would be a payload of

24.612 pounds in a lO0-nautical-mile parking orbit Author

N63-15166 National Aeronautics and Space Administration

Goddard Space Flight Center, Greenbelt, Md.

THE OBSERVATORY GENERATION OF SATELLITES Session

II of a Special Astronautics Symposium held at Franklin Insti-

tute, Philadelphia, Dec. 27, 1962, during the 129th Annual

Meeting of the American Association for the Advancement

of Science

Washington, NASA. Office of Sci. and Tech. Inform.. Mar. 1963

62 p 15 refs

(NASA SP-30) GPO: $0.50

CONTENTS:

1. THE MISSION OF THE ORBITING GEOPHYSICAL OB-

SERVATORIES Wilfred E. Scull (NABA. Goddard Space

Flight Center) p 1-10 (See N63-15167 11-32)

2. THE ENGINEERING DESIGN OF THE ORBITING GEO-

PHYSICAL OBSERVATORIES George E Gleghorn (Space

Technol. Labs.) p 11-23 2 refs (See N63-15168 11-32)

3. I_IISSION OF THE ADVANCED ORBITING SOLAR OB-

SERVATORY John C Lindsay (NASA Goddard Space

Flight Center) p25-29 3 refs (See N63-15169 11-32)

4. ONE APPROACH TO THE ENGINEERING DESIGN OF THE

ADVANCED ORB!T!NG SOLAR OBSERVATORY Adolph J

Cervenka (NASA. Goddard Space Flight Center) p 31-43

(See N63-15170 11-32)

5. THE MISSION OF THE ORBITING ASTRONOMICAL

OBSERVATORY Robert R Ziemer and James E Kup-

perian. Jr (NASA. Goddard Space Flight Center) p 45-51

7 refs (See N63-15171 11-32)

6. THE ENGINEERING DESIGN OF THE ORBITING ASTRO-

NOMICAL OBSERVATORY Walter H. Scott. Jr. (Grumman

Aircraft Engr. Corp.) p 53-62 3 refs (See N63-15172

11-32)

N63-1629S National Aeronautics.and Space Administration

Langley Research Center. Langley Station. Va

A STUDY OF SEVERAL FACTORS AFFECTING THE FLUTTER

CHARACTERISTICS CALCULATED FOR TWO SWEPT

WINGS BY PISTON THEORY AND BY QUASI-STEADY

SECOND-ORDER THEORY AND COMPARISON WITH

EXPERIMENTS

Robert M Bennett and E Carson Yates, Jr Wash,ngton. NASA.

May1963 42p 16refs

(NASATN-O-1794) OTS: $1 25

Flutter characteristics of two homogeneous untapered wtngs.

one having 15 ° sweep and aspect ratio 5 34 and the other hawng

30 ° sweep and aspect ratio 4 16. have been ,nvest=gated analyt=-

callyfor iach numbers up to 30 Calculations included vanat_ons

in number and type of vibration modes employed (that is. measured
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naturalmodesoruncoupledbeam-typemodes)andinthetreat
merit of finite wing thickness and of loading in the tip region

Author

NS3-16992 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

COMPARISON OF STEADY-STATE AND SIX-DEGREE-OF-

FREEDOM ANALYSES OF PITCH-ROLL RESONANCE CON-

DITIONS FOR A LONG SLENDER SOUNDING ROCKET

Charles H. Whitlock Washington, NASA, June 1963 28 p

5 refs

(NASATN D-1816) OTS: $0,75

The amplitude r.;-.ponsQ of a long, slender sounding rocket

under pitch-roll resonance conditions has been computed by

two methods: a six-degree-of-freedom method of analysis

and an approximate solution assuming steady-state flight

conditions Resultant flow-incidence angles and principal

vehicle-structural Ioadings were calculated by both methods

and compared throughout a typical flight. From this com-

parison, it is concluded,that the steady-state method of analysis

was useful in determining and understanding the loading con-

ditions imposed by pitch-roll resonance for the model and

trajectory in questiqn. Author

N63-17504 National Aeronautics and Space Administration

Ames Research Center. Moffett Fleld. Cahf

SOME CONTROL PROBLEMS ASSOCIATED WITH EARTH-

ORIENTED SATELLITES

Vernon K Merrick Washington. NASA. June 1963 81 p 3 refs

(NASATNO 1771) OTS $200

A stability and control analys_s is made of a class of inertia
wheel-controlled earth satellites whose orientation is controlled

relative to a set of orthogonal axes two of which are the local

earth vertical and the normal to the orbital plane The NASA

Nimbus meteorolog,cal satellite is a typical example It is

demonstrated for a restricted but nevertheless importall| sub

class of these satelhtes, defined by a particular inertia dlstri-

butlon, that the stability about the local earth vertical (yaw) and

the stability of the vehicle angular momentum are independent

of each other Th,s fact is used to extract many fundamental

dynamical properties of the system, in particular, the influence.

on stability, of the orientation and time constant of the yaw

sensing gyro Furthermore. the analysis gives some insight into

the rote of gravity torques and into the inherent difficulties

involved in the removal of angular momentum from the vehicle

Performance data for a satellite s.milar to Nimbus, obtained

from d_g_tal and analog studies, are used to supplement the

stabihty analysis and to demonstrate transient responses fol-

lowing control commands Author

N63-17547 National Aeronautics and Space Administration

Goddard Space Flight Center. Greenbelt, Md
ON THE MOTION OF A 24-HOUR SATELLITE

Peter Musen and Ann E Beilie Washington, NASA. June

1963 23 p 5 refs Previously announced as a preprint, see
N62-11758 06-31

(NASATN D-1750) OTS: $075

The theory and conditions for stability of a satellite with

a 24-hour peri3d are given Bohlin's resonance theory was

applied to obtain the solution, it is shown that the integrals of

the problem can be represented in series form. with respect

to the small parameter w, which is proportional to the mean

motion of the critical argument in a nonresonance case Ex-

pressions for the period of Iibration, and the mean motion

of the critical argument in the unstable case are also given,

A system of formulas is presented which can be used to com-

pute any particular case Author

NS3-186SS National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

EXPERIENCE IN THERMAL-VACUUM TESTING EARTH SAT-

ELLITES AT GODDARD SPACE FLIGHT CENTER

A. R. Timmins and K. L. Rosette Washington. NASA. Aug,

1963 15 p 2 refs

(NASA TN D-1748) OTS: $0.50

The philosophy used for conducting thermal-vacuum tests

of unmanned earth satellites is presented. The application of

the philosophy is examined through the results of the thermal-

vacuum tests of three unmanned spacecraft. These results are

summarized and discussed with _espect to prototype and

flight-unit spacecraft, hot and cold environments, and kinds

and frequency of failures. Brief commentaries on the space

performance of the spacecraft, are included. Author

NS3-18664 National Aeronautics and Space Administration

Goddard Space Flight Center, Greenbelt. Md.
THE PURPOSES OF ENVIRONMENTAL TESTING FOR SCI-

ENTIFIC SATELLITES

John H. Boeckel Washington. NASA. July 1963 27 p 15 refs

Presented to American Soc. for Quality Control (Washing-

ton Section) Reliability Training Program. Feb. 12. 1963

(NASA TN D-1900) OTS: $0.75

The economic necessity of high reliability dictates a major

role for environmental testing in the exploration of space.

High reliability in spacecraft can be achieved only through

extensive environmental testing. Successful testing depends

on a comprehensive test plan that is formulated from the re-

quirements of specific programs. Successful satellites end

space probes can be achieved most economically by full use

of such test programs, and by timely application of object

lessons learned from previous programs. Author

Ni_1-20601 National Aeronautics and Space Administration,

Washington, D.C
CHARACTERISTIC OF PASSIVE COMMUNICATION SATEL-

LITES WITH LAMBERTIAN SURFACES

Herbert P. Raabe (General Mills) Sept. 1963 17 p 3 refs

Presented at the XlII Intern Cong. Varna. Bulgaria, Sept 28.

1962

(NASA Contracts NASS-890and NAS5-1598)

(NASA TN D-1841) OTS: $0.50

Passive communication satellites with surfaces _ :_c_mg

diffusely according to Lambert's law are particularly attractive.

since they afford a directional pattern well matched to the

optimum pattern of satellites in lower orbits, arid since such

surfaces are easily realized. The echo from diffuse reflectors

varies statistically, and a combination diversity technique of

frequency should be used to stabilize the signal A spherical

satellite is no longer required; and weight reduction and

higher reliability can be gained from polyhedral structures.

Compared with a rigidized specularly reflecting sphere, a

Lambertian reflector affords a 7-db stronger echo for the

same weight Model tests of reflectivity agree well with the

theory Author

N63-20605 National Aeronautics and Space Administration

Goddard Space Flight Center. Greenbelt. Md

ARIEL I -- EVOLUTION OF ITS STRUCTURE

Carl L. Wagner. Jr Washington, NASA, Sept 1963 45 p
6 refs

(NASA TN D-1903) OTS: $1.25

The world's first international satellite. Ariel I. was

launced April 26. 1962. after almost two years of cooperative

effort between the United Kingdom and the United States

The time scale from inception to launch (_f Ariel I required
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overlappedschedulingof itsdesign,fabrication,andtesting,
Theextensivedevelopmentprogramdescribedculminatedina
structurethatsuccessfullysurviveda rigorousandunsched-
uledinjectionsequenceto becomea successfulanduseful
orbitingspacecraft. Author

N63-21056NationalAeronauticsand Space Administration.

Langley Research Center. Langley Station. Va.

EFFECTS OF PEAK DECELERATION ON RANGE SENSI-

TIVITY FOR A MODULATED-LIFT REENTRY AT SUPER-

CIRCULARS SPEEDS

Chariie M Jackson, Jr. and Roy V. Harris. Jr. Washington.

NASA, Sept 1963 26 p 5 refs

(NASATN D-t955) OTS: $0.75

Existing techniques were used to compute the flight

path parameters for a maneuver which would define the under-

shoot boundary of the reentry corridor Reentry conditions

considered were velocities of 34.000. 36.000. and 38.000 fps and

flightpath angles of -- 6 ° . -- 7 ° . -- 8 ° . -- 10 ° . and - 12 ° . The effects

of variation of peak deceleration on range and energy level of the

vehicle at the end of the pullup maneuver were investigated.

and the results indicated a high degree of sensitivity of these

parameters to peak-deceleration variations when minimum

peak deceleration was maintained Author

N63-21101 Notional Aeronautics and Space Administration. Wash-

ington, D.C.

SPACE FLIGHT HANDBOOKS. VOLUME I: ORBITAL

FLIGHT HANDBOOK; PART I-- BASIC TECHNIQUES AND

DATA

George Townsend and Donald Kraft et al Washington. NASA,

Office of Sci and Tech. Inform. 1963 323 p refs

{NASA Contract NAS8-6031)

(NASA-SP-33; Pt 1) OTS: $5.00

A presentation is given of background data and material

for developing basic techniques and data for earth orbital

missions Subjects discussed in this volume include: (1) phys-

ical data--presentation of a set of constants necessary in the

computation of trajectories: (2) orbital mechanics--presenta-

tional basic centraJ motion trajectory equations: and (3} per-

turbations--special and general perturbation techniques

PVE

32 SPACE VEHICLES (SPACECRAFT)

A presentation is given of background data and material

to be used in determining the requirements for earth orbital

missions The following are discussed in this volume: (1)

waiting-orbit criteria, (2) orbit computations, (3) guidance

and control rbquirements, and (4) mission requirements

P VE

N63-21104 National Aeronautics and Space Administration:

Washington. D C

SPACE FLIGHT HANDBOOKS. VOLUME 2: LUNAR FLIGHT

HANDBOOK; PART 1 -- BACKGROUND MATERIAL

Fred Martikan and Frank Santora et al Washington, NASA

Office of Sci and Tech Inform. 1963 143 p refs

(NASA Contract NASa-5031)

(NASA-SP-34. Pt 1) OTS: $275

Background information on the flight mechanics aspects of

lunar missions is presented The astronautical constants de-

scribing the gravitational force acting on the space vehicle and

the geometry of the celestial bodies are discussed, and the

atmospheric, meteoric, radiative and thermal environment.

and its effects on a space vehicle and its occupants are con-

sidered. The motion of a space vehicle in earth-moon space

as interpreted in the three-body and restricted three-body

problems of astronomy is discussed The force models for

trajectory calculation are described, and lunar trajectories and

missions are classified M PG

N63-2110,5 National Aeronautics and Space Administration.

Washington. D C

SPACE FLIGHT HANDBOOKS. VOLUME 2: LUNAR FLIGHT

HANDBOOK: PART 2- LUNAR MISSION PHASES

Fred Martikan and Frank Santora et al Washington. NASA

Office of Sci, and Tech. Inform. 1963 444 p refs

(NASA Contract NAS8-5031)

(NASA-SP-34, Pt. 2) OTS: $600

Detailed trajectory data for the various phases of a lunar

mission are presented, Earth departure, earth-to-moon transfer.

lunar orbit, descent to and ascent from the lunar surface, moon-

to-earth transfer, and earth return trajectory techniques are

discussed. A major portion of circumlunar and lunar approach

and return tralectories are cataloged to a high degree of

accuracy using the Voice (volume of influence calculated en-

velopes) technique. M P G

N63-21102 National Aeronautics and Space Administration,

WaShington, D.C.

SPACE FLIGHTHANOBOOKS. VOLUME I: ORBITAL FLIGHT

HANDBOOK; PART 2 - MISSION SEQUENCING PROBLEMS

George Townsend and Donald Kraft et al Washington. NASA

Office of Sci and Tech Inform. 1963 443 p refs

(NASA Contract NAS8-5031)

(NASA-SP-33. Pt. 2) OTS: $600

An orbital flight handbook is presented which is concerned

with earth orbital missions Included are some of the various

calculations and corrections which are encountered in analyses

of orbit maneuvers, rendezvous, orbital departure, and satellite

reentry C LW

N63-21103 National Aeronautics and Space Administration.

Washington. D.C.

SPACE FLIGHT HANDBOOKS. VOLUME I: ORBITAL

FLIGHT HANDBOOK; PART 3-- REQUIREMENTS

George Townsend and Donald Kraft et al Washington. NASA

Office of Sci and Tech Inform, 1963 384 p refs

(NASA Contract NAS8-5031)

(NASA-SP-33. Pt 3) OTS: $5,00

N63-21106 National Aeronautics and Space Administration,

Washington, DC

SPACE FLIGHT HANDBOOKS. VOLUME 2: LUNAR FLIGHT

HANDBOOK; PART 3 - MISSION PLANNING

Fred Martikan and Frank Santora et at Washington, NASA

Office of Sci. and Tech Inform.. 1963 156 p refs

{NASA Contract NAS8-5031)

(NASA-SP-34, Pt. 3) OTS: $300

Methods of interpreting the general lunar trajectory data

and using this data for specific mission dates are discussed

Equations for converting the selenographic coordinates of a

particular lunar site or area relative to the moon's orbital

plane (MOP) and the moon-earth line (MEL) are presented

The luqar terminator is defined, and equations giving the ori-

entation of the terminator in both the selenographic and MOP-

MEL coordinate systems are presented Declination, radial

distance, and moon phase data for 1963 to 1971 are tabulated,

and the conversion between generalized trajectory data and

specific mission dates is demonstrated, Empirical equations

that extend the cataloged data to other injection altitudes

and flight path angles are included, as well as energy require-

ments for controlling return flight time and changing the trans-

earth trajectory inchnatmn. Mission planning envelopes

97



33STRESSESANDLOADS

(generalizedgeometricalrelationshipsfora givensetofmis-
sionconstraints)arechartedforboththecircumlunarand
approachclasstrajectoriesTheproceduresandstepsto be
followedinevaluatingspecificmissionsaredemonstrated
usinga mannedlunarlandingandreturnmission,andan
unmannedphotoreconnaissancemissionasexamples.

M.P.G.

N63-21345NationalAeronautics and Space Administration

Goddard Space Flight Center, Greenbelt, Md

ANALYSIS OF THE DYNAMIC TESTS OF THE STRETCH

YO-YO DE-SPIN SYSTEM

William R, Mentzer Washington, NASA, Sept 1963 25 p,

3 refs

(NASA TN D-1902) OTS: $075

Results of the stretch yo-yo feasibility and flight qualifi-

cation tests are presented These tests were conducted to

prove the concept that the stretch yo-yo is a more accurate

despin device than the rigid yo-yo, and to verify the analytical

development of the stretch yo-yo properties Variations in

the design parameters and their effects on the final spin

rate of the payload are noted in the analysis of the test results

The variables include initial spin rate. moment of inertia, and

spring properties A computer solution of the test payload

equations of motion is included for comparison with the ex-

perimentat results to confirm the mathematical analysis of the

stretch yo-yo system As a result of the successful flight

qualification tests, a stretch yo-yo was flown on Ariel I

Author

N63-21848 National Aeronautics and Space Administration

Manned Spacecraft Center. Houston. Tax

PROJECT MERCURY -- A CHRONOLOGY

James M Grimwood Washington. NASA. 1963 250 p refs

(NASA SP-4001;MSC-HR-1) GPO: $1.50

A brief but accurate chronology of important events

throughout the Mercury program is presented, the rapid pace

at which the Mercury development and operation were car-

ried out is discussed Three major divisions of the project

are: (1) major events leading to Project Mercury, (2) research

and development phase of Project Mercury. (3) operational

phase of Project Mercury JE.T.

N63-21912 National Aeronautics and Space Administration,

Washington, D.C.

RELIABILITY PROGRAM EVALUATION PROCEDURES

Sept. 1963 52 p

(NASA SP-6002) OTS: $1,50

The-objectives are threefold: (1) to establish uniform

standards for evaluating the degree and effectiveness of

reliability practices and controls. (2) to identify reliability-

type problems for evaluation and correction. (3) to permit

Evaluation of the various methods of controlling a specific

J,ea leading to improved reliability and safety levels These

standards may be used to survey contractual compliance to

all reliability publications. They are designed to identify

problem and improvement areas consistent with the severe

reliability and safety requirements of Manned Space Flight

Systems_ Author

N63-2280B Space Technology Labs., Inc.. Redondo Beach,

Calif.

EXPLORER VI AND PIONEER V DATA. VOLUME I1: A COM-

PENDIUM OF EXPLORER Vl DATA

Alan Rosen and Edward J. Smith Washington. NASA, Oct.

1963 170p 14refs

(NASA Contract NASw-270)

(NASACR-4) OTS: $3.00

The data obtained from the scintillation-counter experi-

ment and the search-coil magnetometer experiments on the

ExplorerVI satellite are presented graphically A compendium

of data on the field magnitude and phase angle is included.

Author
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Includes fatigue; vibration; flutter: and structural tests. For

thermalstress see: 13 Heat Transfer and Thermodynamics.

For related information see: 02 Aerodynamics of Bodies.

Combinations, and Internal Flow; 03 Aerodynamics of

Wings, Rotors. and Control Surfaces: and 34 Structural

Design.

N63-21893 National Aeronautics and Space Administration

Langley Research Center. Langley Station, Va

SIMULATOR STUDY OF A SATELLITE ATTITUDE CON-

TROL SYSTEM USING INERTIA WHEELS AND A MAG-

NET

JamesJ Adams. W. E Howell. and Hugh P. Bergeron Wash-

ington. NASA, Oct. 1963 18p 8refs

(NASATN D-1969) OTS: $0.50

Three degree-of-freedom tests of an automatic attitude

control system for a satellite have been made by using an

inertia simulator mounted on an air bearing. The control

torques used in the system were the inertia reaction torques

of three body-mounted flywheels, and the magnetic reaction

torque of a permanent bar magnet The control signals used

for the wheel were an attitude input provided by light sen-

sors and the wheel-angular-velocity input provided by the

tachometer. The magnet was used for removing momen-

tum from the system and was controlled by the wheel angular

velocity, Tests were made to demonstrate the stability of

the system, the sensitivity that could be obtained with the

system, and the operation of the magnet system. The results

show that attitude control that would be satisfactory for many

missions can be achieved with this control system. Author

N63-10179 National Aeronautics and Space Administration,

Langley Research Center, Langley Station, Va.
BUCKUNG OF RING-STIFFENED CYUNDERS UNDER A PURE

BENDING MOMENT AND A NONUNIFORM TEMPERATURE

DISTRIBUTION

Melvin S. Anderson and Michael F. Card Washington, NASA,

Nov. 1962 33 p 5 refs

(NASA TN D-1513) OTS:$1.00

Thirteen stainless-steel ring-stiffened cylinders were subjected to

a pure bending load and heated rapidly until buckling occurred.

For most of the cylinders the heating was not uniform around the

circumference so that appreciable axial thermal stresses were

present. Elementary thermal stress theory was found to be in-

adequate for the prediction of these thermal stresses, but a method

was developed that would give satisfactory thermal stress results. By

properly accounting for the thermal stress, the buckling load could

be correlated with o theory for the buckling of on axially com-

pressed ring-stiffened cylinder that is uniformly heated. Author

N63-10205 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.
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EXPERIMENTALINVESTIGATIONATMACHNUMBER3.0OF
EFFECTSOFTHERMALSTRESSANDBUCKLINGONFLUTTER
CHARACTERISTICSOFFLATSINGLE-BAYPANELS OF LENGTH-

WIDTH RATIO 0.96

Sidney C. Dixon. Washington, NASA, Nov. 1962 34 p 19 refs

(NASA TN D-1485) OTS." $1.00

Tests were conducted at dynamic pressures from 1,500 pounds

per square foot to 5,000 pounds per square foot, and at stagnation

temperatures from 300°F to 660°F. The panel supporting structure

allowed partial thermal expansion of theskins. Panel skin material

and skin thickness were varied. An overall flutter boundary is

presented in terms of a modified temperature parameter, which

approximately accounts for the effects of differential pressure and

variations in panel skin material and skin thickness, and indicates

the effects of thermal stress and buckling on the flutter character-

istics of the panel. The experimental results are compared with

theory for the condition of zero stress and for the onset of buckling.

Author

N63-10532 National Aeronautics and Space Administration,

Washington, D. C.

STATISTICAL METHODS IN THE NONUNEAR THEORY OF

ELASTIC SHELLS

V, V. Bolotin Dec. 1962 17 p 8 refs Translation of "Statisti-

cheskiye metody v nelineynoy teorii uprugkih obolochek" from Izv.

Akad. Nauk SSSR, Otdeleniye Tekhnicheskikh Nauk, 1958, no. 3,

p. 33-46. Presented at a seminar in the Inst. of Mechanics of the

Academy of Sciences USSR, Oct. 3, 1957

(NASA-TT-F-85) OTS: $0.50

A statistical method is presented for calculation of the mathe-

matical expectation and dispersion of buckling loads of an arbitrary

shell characterized by a finite number of parameters defining not

only the loads but also initial deformations, defects in manufac-

ture, and so forth. The method should be useful in design calcula-

tions and in interpreting experimental data for the buckling of

elastic shells. Calculated values for a shallow cylindrical panel

are in good agreement with the mean value of experimentally de-

termined critical forces. Author

N63-10799 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Vo.

VARIABLE-AMPLITUDE FATIGUE TESTS WITH PARTICULAR

ATTENTION TO THE EFFECTS OF HIGH AND LOW LOADS

Eugene C. Naumann Washington, NASA, Dec. 1962 25 p 12
refs

(NASA TN D-1522) OTS: $0.75

Load schedules were designed to approximate gust load sta-

tistics for tests on 2024-T3 and 7075-T6 aluminum-alloy sheet speci-

mens and maneuver load statistics for tests on 7075-T6 specimens.

The test data were analyzed by assuming linear cumulative damage,

and a limited statistical analysis was used to strengthen conclusions.

The value of the summation of cycle ratios was found to vary with

changes in frequency of application of the highest load level for

eight-step tests and with the omission of the lowest load level for

four-step tests. The variation in the summation of cycle ratios was not

significant when the lowest load level for elght-step tests was omit-

ted. Author

N63-10801 National Aeronautics and Space Administration,

Washington, D. C.

A GENERAL DIGITAL COMPUTER ANALYSIS OF STATICALLt

INDETERMINATE STRUCTURES

Paul H. Denke (Douglas Aircraft Co.) Dec. 1962 72 p 14 refs

Presented at a meeting of the Structures and Materials Panel of

AGARD, Aachen, Germany, Sept. 17, 1959

(NASA TN D-1666; previously published as Douglas Aircraft Co.

Engineering Paper 834) OTS: $135

A procedure for structural analysis, comprising a matrix form-

ulation of the equilibrium and MaxwelI-Mohr continuity equations,

and an associated digital computer program, has been developed.

This procedure is applicable, in its basic form, to any linear discrete

structure. The method has been fully verified by comparison with test

results, both in the laboratory and in proof test, and it has been

shown to be a practical analysis tool in numerous applications.

Author

N63-10898 National Aeronautics and Space Administration.

Lewis Research Center, Cleveland, Ohio

PRELIMINARY INVESTIGATION OF EFFECT OF HYDROGEN ON

STRESS-RUPTURE AND FATIGUE PROPERTIES OF AN IRON-, A

NICKEL-, AND A COBALT-BASE-ALLOY

Stanley J. Klimo, Alfred J. Nachtigall, and Charles A. Hoffmon

Washington, NASA, Dec. 1962 36 p 16 refs

(NASA-TN-D- 1458) OTS: $1.00

Hollow specimens of A-286, Inconel 700, and S-816 alloys were

tested in axial tensile fatigue and stress rupture while hydrogen gas

was forced through them. The tests were repeated with air as the

internal gas. In both types of tests, the specimen outer surface was

exposed to a normal air atmosphere and a heat source. Test tempera-

tures were 1200" F for A-286 and 1500 ° F for Inconel 700 and S-816.

The average fatigue lives of all the alloys and the average stress-

rupture lives of A-286 and Inconel 700 were neither significantly

increased nor decreased due to the hydrogen environment compared

with the average lives obtained with air tests. S-816 provided sig-

hificantiy lower average stress-rupture lives in hydrogen tests than

in air tests. Author

N63-10987 Notional Aeronautics and Space Administration.

Washington, D. C.

ON SCALING LAWS FOR MATERIAL DAMPING

Stephen H. Crandall (MIT) Dec. 1962 25 p 8 refs

(NASA-TN-D-1467) OTS: $0.75

Similarity analyses ore made to provide scaling laws which

indicate the effects of amplitude, frequency, and material properties

on the resonant damping experienced by structural elements when the

damping is due to internal material properties. Two nonlinear damp-

ing "laws" are considered. Correlations provided by the scaling laws

were performed on data from a large number of tests with steel,

brass, and aluminum cantilever beams. Author

N63-12004 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

EXPERIMENTAL PANEL FLUTTER RESULTS FOR SOME FLAT AND

CURVED TITANIUM SKIN PANrd.s AT SUPERSONIC SPEEDS

John G. Presnell, Jr., and R. L. McKinney Washington, NASA, Jan.

1963 17p 2reft

(NASA TN D-1600) OTS: $0.50

The results of tests at Mach numbers from 1.72 to 2.62 on panels

having a thickness from 0.01,5 to 0.045 inch, length-width ratio from

0.36 to 2.76, and radius-thickness ratio from 600 to infinity are pre-

sunted. These results indicate a strong influence of differential pres-

sure, which caused buckling, on the flutter mode and on the dynamic

pressure at flutter for the curved panels. Results for both the flat and

curved panels fall within on extrapolation of an existing experimental

panel-flutter boundary. Author

N63-12479 Notionat Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio

EXPERIMENTAL EVALUATION OF THEORETICAL ELASTIC
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STRESS DISTRIBUTIONS FOR CYLINDER-TO-HEMISPHERE AND

CONE-TO-SPHERE JUNCTIONS IN PRESSURIZED SHELL STRUC-

TURES

William C. Morgan and Peter T. Bizon Washington, NASA, Feb.

1963 28 p 8 refs

(NASA TN D-1565) OTS: $0.75

An experimental investigation was made of the stress state that

exists in a toriconlcal structure of constant wall thickness. The data

were compared with stress states determined analytically by methods

published in a previous phase of the same general program. The

results of the investigation proved the validity of the analyses.

Correlation was within reasonable limits of experimental error.
Author

N63-12590 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Vo.
THE IN-PLANE VIBRATIONS OF A FLAT SPINNING DISK

James G. Simmonds Washington, NASA, Dec. 1962 41 p 4

refs

(NASA TN D-521) OTS:$1.00

An analysis of the influence of spinning on the natural frequen-
cies of vibration of a thin elastic disk is first made, and it is shown

that this influence is negligible. Next, the natural frequencies for a

stationary disk corresponding to the two extreme cases of clamping

to a rigid hub and no clamping whatsoever are calculated. Approx-

imate expressions for the two natural frequencies of a clamped disk

which approach zero as the ratio of hub diameter to disk diameter

approaches zero are given. Finally, there is presented an orthogo-

nality relation between any two natural modes of vibration. Author

N63-13261 National Aeronautics and Space Administration. Long-

ley Research Center, Langley Station, Va.

MEASURED AND CALCULATED SUBSONIC AND TRANSONIC

FLUTTER CHARACTERISTICS Of A 45" SWEPTBACK PLANFORM

IN AIR AND IN FREON-12 IN THE LANGLEY TRANSONIC

DYNAMICS TUNNEL

E. Carson Yates, Jr., Norman S. Land, and Jerome T. Foughner, Jr.

Washington, NASA, Mar. 1963 44 p 12 refs

(NASA TN D-1616) OTS: $1.25

In order to investigate the reliability of flutter data measured in

the Langley transonic dynamics tunnel, an experimental and theoret-

ical subsonic and transonic flutter study has been conducted in air

and in Freon-12 in this facility. The wing planform employed had an

aspect ratio of 4.0, a taper ratio of 0.6, and 45 ° of quarter-chord

sweepback. A sting-mounted full-span model was tested in addition

to three sizes of wall-mounted semispan models. A wide range of mass

ratio was covered by the tests in air and by flutter calculations made

by the modified strip-analysis method of NACA Research Memoran-

dum L57L10. A limited amount of data was obtained in Freon-12.

Results of the tests in air and in Freon-12 are in good agreement with

the flutter calculations at all Mach numbers. The test data compare

favorably with previously published transonic flutter data for the

same wing planform. The results indicate that flutter characteristics

obtained in Freon-12 may be interpreted directly as equivalent flutter
data in oirot the same mass ratio and Mach number. Author

N63-13717 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Va.

POSTBUCKLING EFFECTS ON THE FLUTTER OF SIMPLY SUP-

PORTED RECTANGULAR PANELS AT SUPERSONIC SPEEDS

Robert W. Frolich Washington, NASA, Mar. 1963 31 p 16 refs

(NASATND-1615) OTS:$0.75

A theoretical analysis is given for the flutter of simply supported

rectangular panels subjected to supersonic flow over one surface.

Postbuckling effects of in-plane edge loads and in-plane shortenings

on the flutter speed are investigated. The van K_rmbn large-deflection

plate theory is used in conjunction with lineark:ed static aerodynamic

strip theory. A Galerkln procedure using the first two static buckling

modes is employed to find the flutter criterion for panels with ratios

of length in the streomwise direction to half-wavelength in the cross-
flow direction between 0 and 2. Author

N63-13789 National Aeronautics and Space Administration. Long-

ley Research Center, Langley Station, Va.

STRENGTH Of FILAMENTARY SHEETS WITH ONE OR MORE

RBERS BROKEN

George W. Zender and Jerry W. Deaton Washington, NASA, Mar.

1963 9p 2refs

(NASA TN D-1609) OTS: $0.50

Experimental static-stress-concentration factors at failure for a

filamentary material containing unidirectional dacron fibers and

subjected to tensile loads are presented and compared with previously

published theoretical results. The favorable agreement of the the-

oretical and experimental results indicates the theory is valid for the
statlc-load case. Author

N63-14250 National Aeronautics and Space Administration. Lewis

Research Center, aeveland, Ohio

FATIGUE BEHAVIOR OF MATERIALS UNDER STRAIN CYCLING

IN LOW AND INTERMEDIATE LIFE RANGE

Robert W. Smith, Marvin H Hirschberg, and S. S. h,_onson Wa,_htng-

ton, NASA, Apr. 1963 57p 12refs

(NASATND-1574) "OIS: $1.50

A series of constant-strain range tests was made for a "wide

variety of materials producing fatigue hves varying from a few cycles

to about one million cycles. The specimens were subjected to axiat,

compression-tension, low-frequency fatig!se about a zero mean strain.

Load range was measured periodically throughout each test, enabling

on analysis of fatigue results in terms of elastic, plastic, and total
strains. Materials tested were AISI 4130 (soft and hard), AISI 4340

(annealed an d hard), AISI 52100, AISI 304 ELC (annealed and hard),

AISI 310 (annealed), AM 350 (annealed and hard), Inconel X, tita-

nium (6A1-4V), 2014-16, 5456-H311, and 1100 aluminum, and beryl-

lium. Fatigue-life relations between elastic, plastic, and total strain

components were established. For metallurgically stable materials,

straight-line fits of the logarithmic elastic strain-life and pla,tic strain-

life data produce o relation that agrees well with the total s* . hfe

data. The strain-life data are also used to explain changes in suscep-

tibility to stress concentrations over a large life span and to rote

correctly the relative notch sensitivities of the four test materials that

experienced nontest-section failures in comparison with the other

materials Author

N63-14271 National Aeronautics and Space Administration. Lang-

ley Research Center, Langley Station, Vo.

ROOM-TEMPERATURE SHEAR AND COMPRESSION TESTS OF

STIFFENED PANELS WITH INTEGRAL OR ATTACHED COOLING

CIRCUITS

Marvin B. Dow and Ralph O. Whitley Washington, NASA, Mar.

1963 44p 3refs

(NASATND-1499) OTS:$1.25

The results of tests on 22 Z-section-stiffened panels !oaded in

shear and compression ore presented and discussed. The sheet used

in the fabrication of 16 of the panels hod cooling circuits attached

to, or made an integral part of, the sheet. The panels were tested

at room temperature with water flowing in the cooling circuits at the

design values of inlet pressure and flow rate. The results indicated

that the presence of the cooling circuits did not significantly penalize

the load-carrying capability of the panels. Structural loads hod little

effect on the flow rate of water in the cooling circuits until severe
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sheet buckling at high load levels hod occurred. Water leaks devel-

oped in the cooling circuits of a few panels before gross panel failure,

but in no cases were the leaks caused by rupturing of the cooling

circuits due to load. Supplemental tests showed that turbulent flow

existed in the cooling circuits at the design values of inlet pressure

and flow rate. Author

N63-14279 Notional Aeronautics and Space Administration,

Washington, D.C.

OBSERVATIONS ON THE ROLE OF NONLII_IEARITY IN RANDOM

VIBRATION OF _TRUCTURES

Richard H. Lyon (Bolt, Boranek and Newman, Inc.) Washington,

NASA, Mar. 1963 47p 17refs

(NASA Contract NASr-47)

(NASA TN D-1872) OTS: $1.25

The effects of nonlinearity in several clamped-clamped beam

vibration problems are reviewed. Possible effects are: jump or instabil-

ity phenomena, amplitude limiting effects, and distortion of probobil-

it'/densities. Studies of prototype panel-frame structures show similar

behavior. The necessity for extending these efforts to built-up struc-

tures is emphasized. Also, estimates for the onset on nonlinearity

based on two simple models are made to show how one con be

guided in experimental design by quantitative-empirical considera-

tions. Some theoretical techniques are appraised far their applicabil-

ity to the structures problem. In particular, two approximation

methods are singled out for detailed comment. The possibilities of a

more creative use of experimental analysis and a closer tie between

theoretical and experimental effort in structures research ore explored.
Author

N63-15765 National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt. Md.
METHODS OF EXPRESSING MASS UNBALANCE

N C SchalierandJ M Lewallen Washington. NASA. May 1963

12pt

(NASATN-D-1446) OTS: $050

Three different methods of expressing mass unbalance are

presented: (1) force vectorstn two planes perpendicular to the

axis, (2) principal axis shift and tilt. and (3) force and moment

vectors relative to the center of gravity. Each method is discussed

hriefly H awever method (3) has been determined to be the more

useful m expressing mass unbalance for spacecraft payloads.

because (a) specific payload data. other than center of gravity

location are not required. (b) static unbalance is separated from

dynamic unbalance, and (c) convenient comparison to other

payload configurations is possible, Since unbalance information

is conventionally recorded in two planes perpendicular to the

spin axis. a unique conversion operation is presented which

allows method (1) to be expressed as method (3) Author

combination of loads. It was found that. under certain con-

ditions, large compressive deformations give rise to geometri-

cal instabilities, or conditions of negative spring rate, Author

N63-16_BO National Aeronautics and Space Administration.

Lewis Research Center. Cleveland. Ohio

PRELIMINARY INVESTIGATION OF CATASTROPHIC FRAC-

TURE OF LIQUID-FILLED TANKS IMPACTED BY HIGH-

VELOCITY PARTICLES

Francis S. Stepka and C Robert Morse Washington. NASA May

1963 29 p 9 refs

(NASATN-D-1537) OTS: $0.75

Metal test specimens, acting as a wall of a liquid-filled tank.

were impacted by small, high-speed particles The specimens

were 1/32- and 1/16-inch-thick 2014-T6 and 7075-T6 aluminum

and 1/32-inch-thick 60-percent-cold-reduced AISI 301 stainless

steel. The liquids used were water, glycerin, and nitrogen The

impacts were made at velocities up to 7500 feet per second The

investigation showed that catastrophic fracturing rather than simple

puncturing can occur as a result of impact. The importance of some

of the primary variables contributing to the fracturing is discussed
Author

N63-18211 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

LOADS INDUCED ON A FLAT PLATE AT A MACH NUMBER

OF 4.5 WITH A SONIC OR SUPERSONIC JET EXHAUSTING

NORMAL TO THE SURFACE

William Letko Washington. NASA. July 1963 25 p 8 ,efs

(NASATN D-1935) OTS: $0.75

An investigation was made to determine the pressure

distributions on a flat plate with a sonic or a supersonic let

exhausting normal to the plate surface Tests were made at a

Mach number of 4.5 for a range of let pressure ratios (that _s

ratio of stagnation pressure of secondary jet to free-strearr

static pressure), and for various free-stream Reynolds numbers

Based on a comparison of the ratio of the total reaction force

of the test let to the calculated reaction force of an isolated

fully expanded jet (with mass flow equal to that of the test

jet). the supersonic nozzle appears to be more effective for

use as a control than the sonic nozzle, Total force as used

herein is the calculated simple reaction force of an Isolated

nozzle, plus the induced force resulting f<om the secondary-let

interference with the stream flowing over the flat plate The

data also indicate that eliminating areas of negative pressure

on the plate would cause an increase in effectiveness up to

approximately 12 percent for either jet. Author

N63-15777 National Aeronautics and Space Administration.

Washington. D C

A CONTRIBUTION TO THE THEORY OF PRESSURE STABI-

LIZED STRUCTURES

A C Kyser (Astro Research Corp. Santa Barbara. Calif) May

1963 42p 3refs

(NASA Contract NASr-8)

(NASA TN-D-1919) OTS: $125

A large-deformation analysts is presented for an element of

a flexible inflatable plate consisting of an array of contiguous

tubes The element is represented by a transversely loaded.

pressurized, cylindrical chamber of indefinite length having two

flat sidesconnected by flexible but inextensible membranes. The

behavior of the cylindrical element is described for the complete

range of deformation for the case of lateral compression, shear.

or rolhng loads, and a method is described for obtaining a graph-

ical solution for the shape of the cross section under any gwen

NOJ-1B4B1 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va.

A STATISTICAL MODEL FOR SYNTHETIC WIND PROFILES

FOR AEROSPACE VEHICLE DESIGN AND LAUNCHING

CRITERIA

Robert M. Henry Washington, NASA. July 1963 36 p 24 refs

(NASA TN O-1813) $1.00

A model for extreme-value wind-velocity profiles, based on

the multivariate gaussian (joint normal) distribution of the

horizontal compnnents of wind velocity, is presented These

profiles can be constructed rapidly and objectively wherever the

parameters of the wind distribution are known, and they can

be tailored to a specific location, season, launch azimuth, and

critical altitude, Some examples of these profiles are shown

and discussed. In addition to the usual design-criterion pro-

file. methods of constructing extreme-value profiles for launch-

ing criteria are presented, and the application of these profiles
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in aerospace-vehicle operations is indicated. Derivation of the

equations used to construct the profiles, and derivation and dis-

cussion of confidence limits are presented in appendixes.

Author

N63-18668 National Aeronautics and Space Administration.

Washington. D,C,

THE EFFECT OF INITIAL IMPERFECTIONS ON THE BUCK-

LING STRESS OF CYLINDRICAL SHELLS

C, D. Babcock and E. E. Sechler (Calif. Inst. of Tech,) July

1963 46 p 7 refs Previously processed; for abstract see

N63-10817 02-33

(NASA Grant NsG-18-591

(NASA TN-D-200S) OTS: $1.25

An experimental investigation =s carried out to determine

the effect of an axially symmetric initial imperfection on the

buckling load of a circular cylindrical shell under axial com-

pression loading, The imperfection studied has the form of a

half sine wave in the length direction. The shells are formed

by a copper electroforming process. The theoretical buckling

loads are also computed for the imperfect shells, and show

the same trend as the experimental study. Author

NS3-18771 National Aeronautics and Space Administration.

Langley Research Center. Langley Station. Va
INVESTIGATION OF THE EFFECTS OF VARIABLE-AMPLI-

TUDE LOADINGS ON FATIGUE CRACK PROPAGATION

PATTERNS

C. Michael Hudson and Herbert F. Hadrath Washington.

NASA. Aug, 1963 23 p 4 refs

(NASA TN D-1803) OTS: $0.75

Axial-load variable-amplitude fatigue tests were conducted

on 2024-T4 aluminum-alloy specimens. Both gust and ground-

air-ground cycles were simulated in these tests, and the re-

suiting fracture patterns were carefully inspected to determine

which Ioadings produced the various markings The effects

of loading order and load magnitude on the size and text,,re of

the markings were also investigated Author

NS3-18888 National Aeronautics and Space Administration,

Goddard Space Flight Center. Greenbelt. Md.

A THEORETICAL BASIS FOR MECHANICAL IMPEDANCE

SIMULATION IN SHOCK AND VIBRATION TESTING OF

ONE-DIMENSIONAL SYSTEMS

F J On and R O. Belsheim Washington. NASA. Aug 1963

28 p 5 refs

(NASA TN D-1854) OTS: $0,75

The feasibility of mechanical impedance control and simu-

lation in environmental shock and vibration testing of mechan-

ical structures was investigated theoretically Fundamental

and useful mathematical expressions for impedance are given

for the analysis, control, and simulation in mechanical structures

that can be considered as one-dimensional linear-passive sys-

tems The validation of these expressions in the application to

impedance control and simulation is approached primarily

from analytical considerations General theories of application

are summarized, along with a few simple examples of specific

cases The overall results of the investigation, as well as certain
conclusions that may be drawn, are discussed Several recom-

mendations are made in connection with the information obtained

from this study Author

N63-19279 National Aeronaut_csand Spac_ Administration

Langley Research Ce_ter. Langley Station Va

THE COUPLED DYNAMIC RESPONSE OF A TANK PARTIALLY

FILLED WITH A LIQUID AND UNDERGOING FREE AND

FORCED PLANAR OSCILLATIONS

DavidG Stephensand H Wayne Leonard Washington. NASA.

Aug 1963 43 p 18 refs

(NASA TN D-1945) OT] $1.25

The experimental portion of this investigation was conducted

by using a partially filled cylindrical tank, fitted with baffles, and

suspended to allow freedom in pitch and translation. An excita-

tion force was provided by a small air jet coupled to the base of

the tank. Experimental data are presented to show the effects

of liquid damping, excitation force, and coupled natural frequency

on the stability of the system. Analytical results, obtained by

using the pendulum analogy to simulate the dynamic charac-

teristics of the liquid, are also presented Comparisons of the

analytical results with those obtained experimentally are made to

define the regions of applicability and lira itations of the pendulum

analogy for the dynamic simulation of the liquid in the stability
analysis of the system, Author

N63-19733 National Aeronautics and Space Administration.

Cleveland. Ohio Lewis Research Center

A SIMPLIFIED METHOD OF DETERMINING THE ELASTIC

STATE OF THERMAL STRESS IN A THIN, FLAT PLATE OF

FINITE DIMENSIONS

Ernest Roberts, Jr.. and Alexander Mendelson Washington.

NASA. Aug 1963 24 p

(NASA TN D-1740) $0.75

, An integrodifferential equation that defines the behavior of

the shear stress in a thermally loaded, thin, flat plate of finite

dimensions is derived The equation is reduced to a system of

linear algebraic equations by a method that employs polynomial

approximations for the shear stresses, The boundary conditions

are satisfied, identically Several examples of the method, pre-

sented in detail, show that solutions of high accuracy can be pro-

duced on adesk calculator with a minimum of labor A calcu-

lation of the displacements shows that the strain compatibility

conditions are clGsely satisfied everywhere. Author

NB3-19858 National Aeronautics and Space Administration.

Langley Station. Va Langley Research Center

CALIBRATIONS OF AIRCRAFT STATIC-PRESSURE SYSTEMS

BY GROUND-CAMERA AND GROUND-RADAR METHODS

William GraceyandJosephW Stickle Washington. NASA ,ug

1963 30 p 3 refs

(NASA TN D 2012) OTS: $075

This report presents the calibrations of two static-pressure

systems (a fuselage vent system and a pltot-statlc tube mounted

aboveand ahead of the pilot's compartment) as determined near

sea level by a ground-camera technique, and at an altitude of

25.000 feet by a ground-radar method Tl_e maximum probable

error (3 standard deviations) for both the low- and high-altitude

calibrations of the fuselage vent system was about 1 pound

per square foot. or 12 feet. at sea level and 30 feet at 25.000

feet above sea level Author

N63-21055 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va

APPLICATION OF TRANSTABILIT¥ CONCEPT TO FLUTTER

OF FINITE PANELS AND EXPERIMENTAL RESULTS

Sidney C Dixon (M S Thesis, Va U) Washington. NASA

Sept 1963 36 p 21 refs

(NASA TN D-1948) OTS: $100

The governing differential equation was solved by the

Galerkin method Numerical results obtained from four-term

solutions are presented for both clamped and simply sup-

ported panels with various length-width ratios and various

ratios of lateral to longitudinal midplane stress Experimental

data are presented for essentially clamped panels with a
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length-widthratio of 4. Tests were conducted at a Mach num-

ber of 3 0. at dynamic pressures from 1.600 to 5.000 Ib/sq ft.

and at stagnation temperatures from 300 ° to 650 °F The re-

suRs revealed that the flutter characteristics are very sensitive

to the panel buckling characteristics Both theory and experi-

ment indicated that existing experimental panel-flutter enve-

lopes can be inadequate as flutter criteria for stressed

panels Author

N63-21066 National Aeronautics and Space Administration

Langley Research Center. Langley Station. Va
FLUTTER OF FLAT RECTANGULAR ORTHOTROPIC PAN-

ELS WITH BIAXIAL LOADING AND ARBITRARY FLOW

DIRECTION

Herman L Bohon (M S Thesis. Va Polytech Inst) Wash-

ington, NASA. Sept, 1963 35 p 18 refs

(NASA TN D-1949) OTS: $1,00

A theoretical analysis is presented on the flutter of simply

supported orthotrop=c panels at supersonic speeds Modified

piston theory is employed for the lateral loading, Flutter

boundaries show that orthotropic panels are highly sensitive

to small changes in flow angularity Rotation of the panel

causes a change in the critical flutter mode which results in

a stable region completely bounded by an unstable region

There are stress ratios for which very large thicknesses are

required for prevention of flutter once the panel undergoes the

mode change Author

N63-21888 National Aeronautics and Space Administrahon

Goddard Space Flight Center. Greenbelt. Md

SlNSUSOIDAL VIBRATION TESTING OF NONLINEAR

SPACECRAFT STRUCTURES

William F Bangs Washington. NASA. Sept 1963 14 p 3 refs

(NASA TN D-1763) OTS: $050

The purpose of this technical note is to discuss some of

the shortcomings associated with the familiar sinsusoidal

sweep test Waveform distortion, being one of the more ob-

vious problems, is discussed An analytical model of a sim-

plified structure undergoing vibration testing was studied with

the aid of an analog computer Solutions for a nonlinear model

demonstrate distortion of the armature acceleration even

thn_Jgh the apphed force is smuso,dal Filtering the control

sign_lto ehmlnate distortion may unduly penalize the specimen.

although this technique is acceptable where the distortion is

the "random" type caused by the banging of parts Author

N63-2188S National Aeronautics and Space Administration

Marshall Space Flight Center Huntsville. Ala

TECHNIQUES FOR PREDICTING LOCALIZED VIBRATORY

ENVIRONMENTS OF ROCKET VEHICLES

Robert E Barrett Washington. NASA. Oct 1963 65 p 4 refs

(NASA TN D 1836) OTS $1 75

Factors such as combined random forcing functions, struc-

tural diss, mdant=es, nonhneardms, and mult=modal responses

generate vast amounts of computations and bookkeeping The

purpose of this report is to prowde prediction techniques which

meet the requirements of both s_mphc_ty and adequacy All

the necessary mformat_on, w=th the exception of the structural

conflguratlon, hasbeen pray,deal for the user Wdh these meth-

ods and a knowledge of the structural mass characteristics per-

raining to a specific problem, the wbratory environment of a

component at any location on the vehicle may be determined

Author

NB3-22897 National Aeronautics and Space Admlmstratlon

Langley Research Center. Langley Station. Va

AN ANALYTICAL AND EXPERIMENTAL INVESTIGATION OF

THE NATURAL FREQUENCIES OF UNIFORM RECTAN-

GULAR-CROSS-SECTION FREE-FREE SANDWICH BEAMS

Robert R. Clary and Sumner A. Leadbetter Oct 1963 20 p
14 refs

(NASATN D-1967) OTS: $0.50

Natural frequencies of the first six lateral bending modes

were measured Correlation with values calculated from the

Tim0shenko beam theory was excellent when the secondary

effect of transverse shear was included The shear effect was

increasingly _mportant for the higher modes For one beam

the natural frequencies corresponding to the first five modes

were measured and were found to increase as the density of

the surrounding air was reduced from a sea-level value to that

of a near vacuum Author

34 STRUCTURAL DESIGN

Includes structural elements: and weight analysis For re-

lated information see: 02 Aerodynamics of Bodies. Combi

nations, and Internal Flow: 03 Aerodynamics of Wings.

Rotors. and Control Surfaces: and 33 Stresses and Loads

N63-10804 National Aeronautics and Space Administration.

Langley Research Center, Langley Station, Va.

COLLECTED PAPERS ON INSTABILITY OF SHELL STRUCTURES--

1962

Washington, NASA, Dec. 1962 757 p 575 refs A colledion of

papers presented at the NASA SYMPOSIUM ON INSTABILITY OF

SHELL STRUCTURES, Langley Research Center, Oct. 24-25, 1962

(NASA-TN-D-1510) OTS: $8.00

N63-11050 Notional Aeronautics and Space Administration,

Washington, D.C.

STRUCTURAL SYNTHESIS OF SYMMETRIC WAFFLE PLATE

Lucien A. Schmit and Thomas P. Kicher (Case Inst. of Tech.) Dec

1962 62 p 7 refs

(NASA Contract NsG- 110-61 )

(NASA TN D-1691) OT5: $] 75

This note reports the successful development of 0 synthesis

capability for symmetric waffle plates. The structural configuration

employed as an example in this study is an integrally stiffened waffle

plate used primarily for aerospace structures. The criterion at design

selection employed is the total weight of the waffle. Author

N63-11056 Notional Aeronautics and Space Administration,

Washington, D.C.

A CONTRIBUTION TO THE THEORY OF FOLDING DEFORMA-

TIONS IN EXPANDABLE STRUCTURES WITH A PARTICULAR

APPLICATiON TO TOROIDAL SHELLS

H. U. Schuerch and G. M. Schindler (Astro Research Corp.) Dec.

1962 29p 5refs

(NASA Contract NASr-8)

(NASA TN D- 1690) OTS: $0.75

Outlines for a theory of large deformations, including folding,

of arbitrary inextenslble membranes are presented. The approach

to the problem utilizes isometric mapping techniques complemented

by the additional topological constraints of the folding problem in

real membrane structures. The theory is applied to an inextensible

membrane in the form of a torus. Rigorous solutions ore found for a

particular class of deformations. Theoretical results are verified,

qualitatively, by realization Of predicted folding patterns on two

torus models. Author
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N63-11057 National Aeronautics and Space Administration,

Washington, D.C.

A THEORY AND APPLICATIONS OF FILAMENTARY STRUCTURES

H. U. Schuerch, O. R. Burggraf, and A. C. Kyser (Astro Research

Corp.) Dec. 1962 84p 20 refs

(NASA Contract NASr-8)

(NASA TN D-1692) OTS: $2.25

A theory of filamentary structures consisting of monotropic

membranes is presented. Applications to isotensoid pressure vessels

with rotational symmetry demonstrate the use of the theory. Particu-

lar attention is given to applications of filamentary design of

variable-geometry expandable structures. Experimental data, ob-

tained from filament-wound toroidal pressure vessels, confirm the

validity of the theory and demonstrate application of the analytical

design technique for filamentary structures. Author

N63-11518 National Aeronautics and Space Administration,

Washington, D.C.

STRUCTURES FOR SPACE OPERATIONS

Harry L. Runyan, Robert W. Leonard, Eldon E. Mathauser, Roger A.
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AERODYNAMIC CHARACTERISTICS AT MACH 6.77 OF 9-OEG

CONEy WITH AkO WITHOUT SPHERICAL AFTERBODY AND

NOSE BLUNTING AT ANGLES CF ATTACK TO 180-DEG

NASA-TN-D-1606 N63-I3562 02

AFTERGLOW

NITROGEN PLASMA AFTERGLOW - MICROWAVE TRANSMISSION

AND MICROWAVE CAVITY MEASUREMENTS

NASA-TN-D-2226 N63-23653 24

AIR

THERMODYNAMICS ANU _RLVAGATION OF CARBON MONOXIDE-

AIR DETONATION WAVES AT VARIOUS INITIAL PRESSURES

NASA-TN-D-1667 N63-10802 23

HELIUM g AIR - IONIZATION GAUGE FOR DETERMINING

PERCENTAGE CCMPOSITION OF GASECUS MIXTURES

NASA-TN-D-1597 N63-I1619 15

FLUTTER OF 45-DEG SWEPTBACK WING IN AIR AND

FREON-12 IN TRANSONIC WIND TUNNEL

NASA-TN-D-1EIE N63-13261 33

EFFECTS OF AIR CONTENT AND WATER PURITY ON LIQUID

TENSION AT INCIPIENT CAVITATION IN VENTURI FLOW

NASA-TN-D-I459 N63-1394g ii

AIR LEAKAGE MEASUREMENT OF PLUM BROOK REACTOR

VESSEL

NASA-TN-D-1731 N63-18209 23

LANDING [ IMPACT CHARACTERISTICS OF REENTRY

VEHICLE HAVING MULTIPLE-AIR BAG LOAD-ALLEVIATION

SYSTEM - DYNAMIC TEST MODEL

NASA-TN-D-I936 N63-18772 30

SOUNO AND ULTRASONIC WAVES IN AIRI WATER AND SOLID

BODIES

NASA-TT-F-96 N63-L9157 23

AIR COOLING SYSTEM

ELECTRIC MODEL FOR HYDRAULIC DESIGN OF AIR COOLING

SYSTEMS FOR MULTISTAGE GAS TURBINES

NA_A-TT-F-7B N63-15237 06

AIR JET

SURFACE PRESSURE DISTRIBUTION ON FLAT PLATE BY

COLD AIR JET AND CYLINORICAL RCO
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AIR LAUNCh SUBJECT INDEX

NASA-Tk-D-1629 N63-13792 11

AIR LAUNCH

USE OF HIGH-PERFORMANCE AIRCRAFT AS FIRST-STAGE

BOOSTER FOR AIR-LAUNCHING SOLID FUEL ROCKET -

OPERATIONAL ASPECTS

NASA-TN-D-1279 N63-12192 06

AIR SAMPLING

GAS CHROMATOGRAPHIC MEASUREMENT OF TRACE

CONTAMINANTS IN SIMULATED SPACE CABIN

N_SA-TN-D-I825 N63-13189 07

AIR TRAFFIC CONTROL

RESEARCH PROBLEMS CONCERNING AIRCRAFT OPERATION -

PERFORMANCE, FIRE, TRAFFIC CONTROL, AND COLLISION

NASA-TN-D-1596 N63-13184 Ol

AIRCRAFT VORTEX WAKES IN RELATION TO TERMINAL

OPERATIONS AND TRAFFIC CONTROL

NASA-TN-D-1777 N63-15056 22

AIRCRAFT

SUPERSONIC TRANSPORTS - AIRCRAFT AND LANDING-GEAR

FACTORS AND RESPONSE TO RUNWAY ROUGHNESS

NASA-IN-O-1492 N63-10624 C4

SHELL STRUCTURE INSTABILITY - SYMPOSIUM, 1962

NASA-TN-D-1510 N63-10B04 34

USE OF HIGH-PERFORMANCE AIRCRAFT AS FIRST-STAGE

BOOSTER FOR AIR-LAUNCHING SOLID FUEL ROCKET -

OPERATIONAL ASPECTS

NASA-TN-D-I2?9 N63-12192 04

AERODYNAMIC CHARACTERISTICS OF AIRCRAFT WITH DISK-

LOADING FANS MOUNTED IN WINGS

NASA-TN-D-1650 N63-131C0 03

WIND TUNNEL TESTS OF CIRCULAR PLANFORM AIRCRAFT

WITH PERIPHERAL JET FCR LIFT, THRUST, AND CCNTRCL

NASA-TN-D-1432 N63-13180 O_

EFFECT [F ALTIMETER-SYSTEM ACCURACY ON AIRCRAFT

COLLISION PROBABILITY

NASA-IN-D-1627 N63-14274 22

EFFECT OF VORTEX FLOW ON AERODYNAMIC LOAD, FORCE,

AND STABILITY OF SLENDER BODY AIRCRAFT

NASA-TR-R-IOI N63-14872 02

AIRCRAFT INSTRUMENT

PILOTS ABILITY TO CONTROL DURING SIMULATED

STABILITY AUGMENTER FAILURES

NASA-TN-D-1552 N63-I0181 I6

AIRCRAFT STATIC PRESSURE SYSTEM CALIBRATION BY

GROUND CAMERA AND GROUND RADAR METHODS

NASA-TN-D-2012 N63-19858 33

AIRCRAFT PERFORMANCE

RESEARCH PROBLEMS CONCERNING AIRCRAFT OPERATION -

PERFORMANCE, FIRE, TRAFFIC CONTROL, AND COLLISION

NASA-TN-D-1596 N63-13184 Ol

AIRCRAFT SAFETy

EFFECT OF ALTIMETER-SYSTEM ACCURACY ON AIRCRAFT

COLLISICN PROBABILITY

NASA-IN-D-162? N63-14274 22

AIRCRAFT WAKE

AIRCRAFT VCRTEX WAKES IN RELATION TO TERMINAL

OPERATIONS AND TRAFFIC CONTROL

NASA-TN-D-I777 N63-15056 22

AIRCREW

EFFECT OF ROUGH AIR ON CREW PERFORMANCE DURING

SIMULATED LOW ALTITUDE HIGH SPEED FLIGHT

NASA-TN-D-Ig24 N63-18665 14

AIRFLOW

HELIUM FILM COOLING ON A HEMISPHERE AT SUPERSONIC

SPEED

NASA-TN-D-1550 N63-10207 13

HEAT TRANSFER FROM FLAT PLATE TO AIRSTREAM HAVING

LARGE AMPLITUDE OSCILLATIONS

NASA-TR-R-142 N63-12597 13

ABILITY OF SEVERAL ABLATING MATERIALS TC REDUCE

SURFACE HEAT TRANSFER IN ELECTRIC ARC HEATED

AIRSTREAM

NASA-IN-D-1520 N63-15303 13

AIRFOIL

BLAST LOADING ON AIRFOIL IN HIGH SUBSONIC

AIRFLOW - DIFFRACTICN

NASA-IN-D-1603 N63-13185 03

AIRGLOW

STUDIES OF THE UPPER ATMOSPHERE - AURORA AND

AIRGLOW

NASA-TT-F-I06 N63-10988 I2

PLANETARY AERDNOMY - ATMOSPHERIC AIRGLOW CF DARK

SIDE OF VENUS

GCA-TR-63-I-N N63-17314 05

AIRSPEED

STATIC PRESSURE _ STAGNATION PRESSURE CALIBRATION

DATA FOR DEFINING PCSITION ERRORS OF AIRSPEED-

ALTITUDE SYSTEMS OF X-15 AIRCRAFT

NASA-TN-D-1724 N63-12951 15

ALKALI METAL

ANALYTICAL STUDY OF TURBINE-GECMETRY

CHARACTERISTICS FCR ALKALI METAL TURBCELECTRIC

SPACE POWER SYSTEM

NASA-TN-D-1710 N63-15TTO 06

ALLOY

FATIGUE TESTING OF METALS AND ALLOYS - STRAIN

CYCLING IN LOW AND INTERMEDIATE LIFE RANGE

NASA-TN-D-LS74 N63-14250 33

ALTERNATING CURRENT /ACl

ION ROCKET, ELECTRON BOMBARDMENT WITH ALTERNATING-

CURRENT SUPPLIES

NASA-TN-D-1457 N63-I0881 27

ALTIMETER

STATIC PRESSURE &STAGNATICN PRESSURE CALIBRATION

DATA FOR DEFINING POSITION ERRORS OF AIRSPEED-

ALTITUOE SYSTEMS EF X-15 AIRCRAFT

NASA-TN-D-172_ N63-12951 15

WIND FLOW IN 80 TC 40O-KM ALTITUDE REGION OF

ATMOSPHERE -IONCSPHERE - FOR USE IN SPACE VFHICLE

DESIGN STUOY

NASA-TN-D-1573 N63-14273 12

EFFECT OF ALTIMETER-SYSTEM ACCURACY ON AIRCRAFT

COLLISION PRObabILITY

NASA-TN-O-1627 N63-14274 ?2

ALTITUDE CONTROL

RANDOM VARIATION OF ALTITUDE OF COMMERCIAL AIR

TRANSPORTS USING AUTCPILOT ALTITUDE CCNTRCL

NASA-IN-D-1950 N63-18134 22

ALTITUDE TEST

HEAT TRANSFER AND PRESSURE CN A FLAT PLATE AND CN

PROTUBERANCES IN A SUPERSONIC TURBULENT BCUNDARY

LAYER AT MACH 2.65, 3.51, AND 4.44

NASA-TN-D-1372 N63-I0991 13

ALUMINUM

ALUMINUM METEOROID BUMPERS - I_PACT TESTS

NASA-TN-D-1784 N63-15772 18

FORCE COMPONENTS CF ION BCMBARDMENT OF COPPER &

ALUMINUM FLAT PLATES

NASA-TN-D-I976 N63-21896 18

ALUMINUM ALLOY

VARIABLE-AMPLITUDE FATIGUE TESTS - EFFECT OF LCAD

NASA-TN-O-I522 N63-10799 33

TENSILE STRENGTH AND ELONGATION PROPERTIES OF

STEEL, NICKEL, ALUMINUM AND TITANIUM ALLOYS IN

LIQUID-NITROGEN AND FLUORINE ENVIRONMENTS

NASA-TN-D-170B N63-14405 IB

FATIGUE CRACK PROPAGATION PATTERNS FROM VARIABLE-

AMPLITUDE LDADINGS DN 2C24-T4 ALUMINUM ALLOY

NASA-TN-D-18O3 N63-18771 33

STATIC STRENGTH OF STIFFENED SHEET WITH CENTRAL
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SUBJECT INDEX ASTRONOMY

NOTCH - TESTING OF TWO ALUMINUM ALLOYS

NASA-TN-D-1943 N63-18773 18

FLUTTER INVESTIGATION OF VERY LOW ASPECT-RATIO

FLAT-PLATE SURFACES OF ALUMINUM ALLOY AT MACH 0.62

TO 3.00

NASA-TN-O-2038 N63-23363 02

ANALOG DATA

ANALOG STUDY OF DESCENTS FROM LUNAR ORBIT

NASA-IN-D-IS30 N63-11615 29

SYSTEM FOR RECORDING AND PROCESSING TRANSIENT-

TYPE DATA

NASA-IN-D-1320 N63-12312 20

ANALOG SIMULATION

TRAJECTORY REQUIREMENTS FOR TERMINAL LUNAR LANDING

FROM ANALOG SIMULATION OF SPACECRAFT

NASA-IN-D-1921 N63-19606 29

ANGLE OF ATTACK

AERODYNAMIC CHARACTERISTICS OF CANOPY PARAGLIDER

FOR INSTRUMENT RECOVERY - MACH NUMBER, ANGLE OF

ATTACK, SIDESLIP ANGLE

NASA-IN-D-1776 N63-15235 C3

ANGULAR MOTION

ANGULAR MOTION DETECTION BY HUMAN PILOTS AND

APPLICAIICN TO SPACE RENDEZVOUS CONTROL

NASA-IN-D-1498 N63-10626 14

INERTIA SPHERE TO CAMP THE ANGULAR MOTIONS OF

SPINNING SPACECRAFT

NASA-TR-R-137 N63-10736 30

MATHEMATICAL ANALYSIS OF ANGULAR MOMENTUM

NASA-IT-F-98 N63-1149B 23

PARTIAL SEPARATION OF VARIABLES APPLIED TO TWO

P-ELECTRON CALCULATIONS - SPIN ORBIT, ANGULAR

MOMENTUM, ENERGY TRANSFER, ATOMIC EXCITATICN

NASA-IT-F-IS2 Nb3-15238 23

ANIMAL STUDY

POSIURAL REFLEXES IN ANIMALS UNDER INCREASED AND

DECREASED GRAVITY - ADAPTION UNDER WEIGHTLESSNESS

NASA-IT-F-130 N63-13222 16

EXTRACRANIAL AND INTRACRANIAL CIRCULATION

IN ANIMALS BY ELECTROPLETHYSMOGRAPHY

NASA-IT-F-161 N63-14431 16

PULSE AND RESPIRATORY FLUCTUATIONS OF INTERCRANIAL

PRESSURE IN HERMETIC CAVITY

NASA-IT-F-162 N63-14432 16

ANNA HURRICANE

UTILIZATION OF RADIOMETER FLOWN IN TIROS III

SATELLITE IN VIEWING HURRICANE ANNA, 1961

NASA-IN-D-1713 N63-14586 21

ANNULAR FLOW

HEAT TRANSFER WITH LAMINAR FLOW IN CONCENTRIC

ANNULI WITH CONbTANT AND VARIABLE WALL TEMPERATURE

AND HEAl FLUX

NASA-IN-D-1972 Nb3-LO324 13

ANNULAR JET

JET EFFECTS ON ANNULAR BASE PRESSURe AwD

TEMPERATURE IN A SUPERSONIC STREAM

NASA-TR-R-125 N63-11779 02

LOW SPEED WIND TUNNEL ANALYSIS OF ANNULAR-JET

CONFIGURATION IN GROUND RANGE

NASA-TN-D-1779 N63-14589 02

ANTENNA

IMPEDANCE OF ELECTRICALLY SHORT ANTENNA IN

ICNCSPHERE

NASA-IN-O-1546 N63-12159 12

ELECTRON DISPLACEMENT CAUSING ION SHEATH AROUND

ANTENNA IN IONOSPHERE

NASA-TN-D-1746 Nb3-16Z63 12

EXCITATION OF ELECTROACOUSTIC WAVES BY ANTENNAS IN

IONOSPHERE

NASA-TN-D-1760 N63-1TL43 20

APOLLO PROJECT

CONFERENCE DN PEACEFUL USE OF SPACE, 1962 -

MERCURY, APCLLE, GEMINI PROJECTS, METECRCLCGICAL

COMMUNICATION SATELLITES

NASA-SP-8 N63-11137 Ol

ARC HEATING

STATIC STABILITY TESTS IN HYPERSCNIC ARC TUNNEL ON

BLUNTED CONE AT MACH 20

NASA-TN-D-1508 N63-10628 02

PRELIMINARY CALIBRATI[N TESTS CF A SMALL ARC-

HEATED HYPERSONIC WIND TUNNEL

NASa-IN-D-1377 N63-_0794 I0

ABILITY CF SEVERAL ABLATING MATERIALS TO REDUCE

SURFACE HEAT TRANSFER IN ELECTRIC ARC HEATED

AIRSTREAM

NASA-IN-D-1520 N63-15303 13

SUBSONIC HIGH TEMPERATURE ARC HEATED WIND TUNNEL

TESTS FOR STRUCTURAL MATERIALS

NASA-TN-D-16Z1 N63-15345 I0

SPECTROMETRIC MEASUREMENTS OF GAS TEMPERATURES IN

ARC HEATED JETS AND TUNNELS

NASA-TN-D-1960 N63-22712 13

ARGON

MASS SPECTROMETRY OF THE LOWER IONOSPHERE A£DVE

WAtLOPS ISLAND - DIFFUSIVITY OF ARGON £ NITROGEN

NASA-IN-D-1851 N63-19605 12

ARIEL I SATELLITE

ARIEL I -EVCLUTION OF STRUCTURAL DESIGN

NASA-TN-O-19G3 N63-20605 32

ARROW WING

OFF-DESIGN AERODYNAMIC CHARACTERISTICS OF SWEPT

ARROW WIN$S WITH TWIST AND CAMBER AT SUPERSONIC

VELOCITIES

NASA-TN-D-1630 N63-13516 03

EFFECT OF AERODYNAMIC HEATING DN FLUTTER OF ARROW

WINGS

NASA-TN-O-1788 N63-16185 03

ARTIFICIAL RADIATION BELT

ARTIFICIAL RAOIATICN _ELT FORMED BY HIGH ALTITUDE

NUCLEAR EXPLESIDN CVER JOHNSON ISLAND

NASA-IN-C-1687 N63-14714 28

ASCENT TRAJECTORY

ASCENI FROM LUNAR SURFACE - SINGLE STAGE ROCKET IN

RETURN TO EARTH PHASE CF SPACE MISSION

NASA-IN-D-1644 N63-169e7 29

ASPECT RATIO

FLUTTER INVESTIGATION OF VERY LCW ASPECT-RATIO

FLAT-PLATE SURFACES OF ALUMINUM ALLOY AT MACH 0.62

TO 3.00

NASA-TN-D-2038 N63-23363 CZ

ASTRODYNAMICS

CONSISIENT SYSTEM OR ASTRCOYNAMIC CCNSTANIS -

ASTRONOMICAL UNIT, SOLAR PARALLAX, AND OTHERS

NASA-IN-D-1642 N63-1812B C]

ASTRONAUT

DEVELOP_:ENT CF INFLATABLE PERSONAL E_UIPMENT FOR

ASIRDNAUT SURVIVAL AT SEA

NASA-TN-O-ICB3 N63-11740 16

SPACECRAFT AND LAUNCH-VEHICLE PERFORMANCE, _ISSICN

OPERATIONS, AEROMEDICAL ANALYSISe PILOT

P_FORMANCZ, PILOTS FLIGHT REPORT

NASA--%P-12 N63-I1990 32

ASTRONOMICAL UNIT

CONSISTENT SYSTEM OF ASTRODYNAMIC CONSTANTS -

ASTRONOMICAL UNIT_ SOLAR PARALLAXt AND OTHERS

NASA-TN-D-1642 N63-1B128 05

ASTRONOMY

NASA-UNIVERSITY CONFERENCE ON SPACE - ROCKETSe

GEOPHYSICS, ASTRONOMY, CELESTIAL MECHANICS AND

BIOASTRONAUTICS - VOL I

NASA-SP-IIt VOL. I N63-I1501 29
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ASYMPTOTIC METHOD SUBJECT INDEX

_EUPHYSJCS AND ASTRONOMY IN SPACE EXPLORATION

NASA-SP-I3 N63-11503 I2

ASTRONOMICAL INTEGRATION CODE - FORTRAN SOLUTION

OF SPACE MECHANICS - COMPUTER PROGRAM

NASA-TN-D-1455 N63-I1536 20

DETECTOR FOR LOW ENERGY GAMMA RAY ASTRONOMY

EXPERIMENTS

NASA-TN-O-1693 N63-13795 IS

ASYMPTOTIC METHOD

APPROXIMATE SOLUTION TO NONLINEAR DIFFERENTIAL

EQUATION OF THIRD ORDER WITH BDGOLYUBOV ASYMPTOTIC

METHOD

NASA-IT-F-133 N63-12061 20

ATMOSPHERE MODEL

PHOTOCHEMISTRY OF VENUS ATMOSPHERE - ABSORPTION

SPECTROSCOPY AND IRRADIATION STUDIES OF MODEL

ATMOSPHERIC GASES

NASA-TN-D-Ig86 Nb3-172OB 29

ATMOSPHERIC COMPOSITION

SOLAR ORIGIN OF ATMOSPHERIC AND METEORIC XENON

DETERMINED BY ISOTOPIC ANALYSIS

NASA-TN-D-tGB5 N63-12595 29

SELECTION OF SPACE CABIN ATMOSPHERES - OXYGEN

TOXICITY

NASA-TN-D-2008 N63-20754 I_

ATMOSPHERIC COMPOSITION & STRUCTURE ABOVE IOD-K_ -

METEOROLOGICAL RESEARCH USING SATELLITES

NASA-TT-F-II5 N63-213_2 21

ATMOSPHERIC DENSITY

MONTHLY _ ANNUAL TEMPERATUREt PRESSURE DENSITY

ALONG 80TH MERIDIAN WEST

NASA-TN-D-Ib_I Nb3-153_6 21

ATMOSPHERIC ENTRY

AERUDYNAMIC EVIDENCE OF ENTRY AKD ABLATION CF

TEKTITES IN EARTH ATMOSPHERE

NASA-TR-R-134 N63-IBTT6 19

ATMOSPHERIC GAS

PLANETARY AERONCMY - COMPILATION OF AESORPTION

SPECTRUM OF SOLAR VACUUM ULTRAVIOLET RADIATION EY

ATMOSPHERIC GASES

GCA-TR-62-15-N Nb3m17313 07

ATMOSPHERIC PRESSURE

MONTHLY & ANNUAL TEMPERATURE, PRESSURE _ENSITY

ALCNG BOTH MERIDIAN WEST

NASA-TN-O-1641 N63-15346 21

ATMOSPHERIC QUANTITIES IN ROCKET TECHNOLOGY -

DYNAMIC PRESSURE, DRAG, LIFTt AXIAL FORCES

NASA-TN-D-I830 N63-18161 27

ATMOSPHERIC TEMPERATURE

MONTHLY & ANNUAL TEMPERATURE_ PRESSURE DENSITY

ALONG BOTH MERIDIAN WEST

NASA-IN-D-1641 N63-I534b 21

ATMOSPHERIC TURBULENCE

EFFECT OF ROUGH AIR ON CREW PERFORMANCE CURING

SIMULAIED LOW ALTITUDE HIGH SPEED FLIGHT

NASA-TN-D-Ig24 N63-18665 16

ATOM

COLLAPSE PHASE OF EARLY SOLAR EVOLUTION

NASA-TN-D-16B2 N63-12594 29

UNSTEADY DIFFUSION WITH RECOMBINATION IN TERNARY

MIXTURE OF DIATOMIC MOLECULESt DISSOCIATED ATCMS,

AND AN INERT GAS

NASA-TN-D-1651 N63-12930 II

WAVE FUNCTION OF MULTIVALENT ATOM FROM LINEAR

DETERMINANTS FORMULATED FROM LAPLACE THEOREM

NASA-TT-F-IS3 N63-20610 23

ATOMIC ENERGY

NONADIABATIC THEORY OF ELECTRON HYDROGEN

SCATTERING APPLIED TO S-WAVE SCATTERING OF

POSITRONS BY ATOMIC ENERGY

NASA-TN-D-1869 N63-18660 23

ATOMIC EXCITATION

PARTIAL SEPARATION OF VARIABLES APPLIED TG TWO

P-ELECTRON CALCULATIONS - SPIN ORBIT, ANGULAR

MOMENTUM_ ENERGY TRANSFERt ATOMIC EXCITATION

NASA-TT-F-152 N63-15238 23

ATOMIZATION

THEORY OF JET ATOMIZATION

NASA-TT-F-129 N63-2296B 02

ATTITUDE CONTROL

ATTITUDE CONTROL SYSTEM FOR FINNED SOLID

PROPELLANT SOUNDING ROCKET

NASA-TN-D-16OE N63-132Ig 06

TIME-OPTIMAL CONTROL THEORY APPLIED TO LAUNCH

VEHICLE PITCH ANO ATTITUDE CONTROL

NASA-TN-O-IB95 N63-15775 30

ASYMMETRIC PENSHAFE NOZZLE IN SUPERSONIC WIND

TUNNEL FOR ATTITUCE CCNTREL GF MULTISTAGE VEHICLE

NASA-TN-O-1561 N63-21887 31

AUTOMATIC ATTITUDE CONTROL SYSTEM TEST FOR

SATELLITE USING INERTIA WHEELS MOUNTED ON AIR

BEARINGS

NASA-TN-O-I969 N63-21893 32

HUMAN PILOT TRANSFER FUNCTION IN CLOSED LCOP

SINGLE DEGREE OF FREEDOM ATTITUDE CONTROL SYSTEM

NASA-TN-D-Ig52 N&3-22136 14

AURORA

STUDIES OF THE UPPER ATMOSPHERE - AURORA ANO

AIRGLOW

NASA-IT-F-ID6 N63-1098B 12

AUTOMATIC CONTROL

AUTOMATIC CONTROL SYSTEM F_R TERMINAL GUIDANCE

OF SATELLITE RENPEZVOUS

NASA-TR-R-I2B N63-I1780 22

AUTOPILOT

MEASURING HUMAN TRANSFER FUNCTIONS - DETERMINATION

OF VARIABLE GAINS USING ANALOG AUTOPILOT AND HUMAN

PILGT OPERATING FLIGHT SIMULATOR CONTROLS

NASA-T;_-O-L7E2 N63-15241 14

RANDOM VARIATION CF ALTITUDE OF CCMMERCIAL AIR

TRANSPORTS USING AUTOPILOI ALTITUDE CONTROL

NASA-TN-n-I95D N63-18134 22

AXIAL COMPRESSION

EFFECT OF AXIALLY SYMMETRICAL INITIAL IMPERFECTIbN

ON BUCKLING LOAD CF CIRCULAR CYLINDRICAL SHELL

UNDER AXIAL COMPRESSION LOADING

NASA-TN-O-2005 Nb3-18668 33

AXIAL LOAD

AT_OSPHCRIC QUANTITIES IN ROCKET TECHNOLOGY -

DYNAMIC PRESSURE, DRAG, LIFT, AXIAL FCRCES

NASA-T:_-D-IBBO N53-1BI61 27

AXISYMMETRIC BODY

ANALYSIS OF AXISYVMETRIC ROTATING PRESSURIZED

FILAMENTS

NASA-TN-O-192C N63-1577E 34

B
BALL BEARING

MINIMUM OIL FLOW REGUIREMENTS OF HIGH-SPEED BALL

BEARINGS

NASA-TN-D-1994 N63-22713 17

BALLISTIC MISSILE EARLY WARNING SYSTEM IBMEWS/

DIFFERENTIAL CORRECTION FOR VINTI ACCURATE

INTERMEDIARY ORBIT

NASA-TN-D-1445 N63-1086B 29

BALLISTICS

LUNAR SURFACE BALLISTICSt HAZABOS OF SPACECRAFT

LANDING OR LAUNCHINGt PARTICLES - EXHAUST GASES

NASA-TN-O-1526 N63-13515 29

BALLOON

DYNAMIC RESPONSE CF RISING AND FALLING BALLOON

WIND SENSORS FOR ESTIMATES OF WINO LOADS CN LAUNCH

VEHICLES
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SUBJECT [NOEX BLUNT BODY

NASA-TN-D-IBZL N63-23362 30

BALLOON FLIGHT

DETAIL WIND DATA AS MEASURED BY THE FPS-16 RADAR

SPHERICAL BALLOON TECHNIQUE - RADAR

TRACKING

NASA-TN-D-1572 N63-I5692 |2

BANKING

LATERAL RANGE CONTROL BY BANKING DURING INITIAL

PHASES OF SUPERCIRCULAR REENTRIES

NASA-IN-D-ISlE N63-10328 _2

LATERAL AND LONGITUDINAL RANGES OF HYPERSONIC

GLOBAL REENTRY VEHICLE EFFECTS OF BANK ANGLEe

BANKING POSITION AND DURATION

NASA-TN-D-I617 Nb3-13[EB _0

BASE PRESSURE

JET EFFECTS ON ANNULAR BASE PRESSURE AND

TEMPERATURE IN A SUPERSONIC STREAM

NASA-TR-R-125 N63-11779 OZ

BASE TEMPERATURE

JET EFFECTS ON ANNULAR BASE PRESSURE AND

TEMPERATURE IN A SUPERSONIC STREAM

NASA-TR-R-12S N63-llTTg 02

BEARING

LUBRICATION CHARACTERISTICS OF BEARING STEEL IN

LIQUID OXYGEN IN ROCKET ENGINES

NASA-TN-D-ISBO Nb3-12SgI 17

BENDING

LATERAL VIBRATION CHARACTERISTICS EF SCALE MODEL

SATURN SA-I LAUNCH VEHICLE - RESONANT FREGUENCIES

AND DAMPING

NASA-TN-D-1593 N63-LZZk6 30

EXAMINATION OF MECHANICAL PROPERTIES OF TUNGSTEN

SHEET AT VERY HIGH TEMPERATURES

NASA-TN-O-1310 N63-12926 IB

BENDING MOMENT DISTRI@UIICN 0 r OPTIMALLY LOACEC

CAMBERED-SPAN WINGS

NASA-TN-D-1505 N63-A}IBI G3

TENSILE PROPERTIES AND SHEET-BENDING FATIGUE

PROPERTIES OF REFRACTORY _ETALS

NASA-TN-D-1592 N63-13183 IB

EFFECTS OF SIMULATED BENDING AND FOURTH-STAGE

SiZE GN LOCAL PRESSURES AND NORMAL FORCE

DISTRIBUTIONS OF SCOUT VEHICLE MODEL AT MACH 3.1C

NASA-TN-D-1799 N63-L6627 C2

AEROELASTIC MODEL APPROACH FOR PREDICTION OF

BUFFET BENDING LOADS ON LAUNCH VEHICLES

NASA-TN-D-2022 N63-23682 02

BENDING MOMENT

BUCKLING OF RING-STIFFENED CYLINDERS UNDER A PURE

BENDING MOMENT AND A NONUNIFORM TEMPERATURE

DISTRIBUTION

NASA-TN-D-1513 N63-10179 33

BESSEL-BREDICHIN THEORY

SPECTROSCOPIC OBSERVATIONS OF DISTANT COMET TAILSe

DSTERBROCK ORIENTATION & CURVATURE, BESSEL-

BREDICHIN THEORY

NASA-TN-D-1671 N63-13794 05

BIBLIOGRAPHY

IGY BIBLIOGRAPHY OF LITERATURE PUBLISHED IN

RUSSIAN

NASA-TT-F-LO9 N63-140|2 12

LITERATURE SURVEY ON THEORY OF FLEXIBLE PLATES AND

SHELLS

NASA-TT-F-IBO N63-22949 23

B1OASTRONAUTIC$

NASA-UNIVERSITY CONFERENCE ON SPACE - ROCKETS_

GEOPHYSICSt ASTRONONYt CELESTIAL MECHANICS AND

BIOASTRONAUTICS - VOL[

NASA-SF-II_ VOL. I N63-1L501 29

BIOASTRONAUTICS - SPACE ENVIRONMENTt HUMAN

PERFORMANCE

1-7

NASA-SP-1B N63-115OB 16

BIOSENSDR

INTRACRANIAL CIRCULATION - PLATINUM ELECTRODE

BIOSENSORS

NASA-TT-F-LSg N63-143IE 16

PRESSURE PULSES IN CLOSED CRANIAL CAVITY -

CEREBROSPINAL FLUID PULSE WITH BIOLOGICAL PRESSURE

PROBE

NASA-TT-F-15E N63-16364 16

BLAST LOADING

BLAST LOADING ON AIRFOIL IN HIGH SUBSONIC

AIRFLOW - DIFFRACTION

NASA-TN-D-1603 N63-13185 03

BLOOD

ACTION OF CERTAIN PHARMACOLOGICAL AGENTS ON

INTRACRANIAL CIRCULATION - CARBON DIOXIDE IN BLOOD

NASA-TT-F-160 N63-1424B lb

BLOOD CIRCULATION

ACTION OF CERTAIN PHARMACOLOGICAL AGENTS CN

INTRACRANIAL CIRCULATION - CARBON DIOXIDE IN BLOOD

NASA-TT-F-160 Nb3-I424E 16

I_TRACRANIAL CIRCULATIEN - PLATINUM ELECTRODE

BICSENSORS

NASA-TT-F-ESg H63-14316 16

EXTRACRANIAL AkD INTRACRANIAL CIRCULATION

IN ANIMALS BY ELECTR_PLETHYSMCGRAPHY

NASA-TT-F-I_I N63-14431 16

ELECTROPLETHYSMCGRAPHY INVESTIGATION OF VOLUME

CHANGE OF CEREBROSPINAL FLUID, ANO VELOCITY CHANGE

OF BLOOD CIRCULATICN IN BRAIN

NASA-TT-F-157 N63-155|0 16

CRANIAL BLOOD CIRCULATION ANALYSIS - VENOUS BLOOD

OUTFLOW MECHANISM

NASA-TT-F-IE3 N63-15511 16

PHYSIOLOGY CF INTRACRANIAL BLOOD CIRCULATION AND

CLIMICAL I_FLICATICNS

NASA-TT-F-I_6 Nb3-22863 16

BLOOD PRESSURE

PULSE AND RESPIRATORY FLUCTUATIONS OF INTERCRANIAL

PRESSURE IN HERMETIC CAVITY

NASA-TT-F-162 N63-14432 Io

BLOWDOWN WINO TUNNEL

TRANSONIC FLUTTER CHARACTERISTICS OF THIN

CANTILEVER RINGS WITH TAPER RATIOS OF 0.6

NASA-TN-_-IS_4 N_3_I24BC 03

BLUE SCOUT JR ROCKET

STATIC LATERAL AND LONGITUDINAL STABILITY

CHARACTERISTICS OF MOOELS OF BLUE SCOUT AN_

BLUE SCOUT, JR. RESEARCH VEHICLES

NASA-TN-D-I931 N63-1B_bE 02

BLUE SCOUT ROCKET

STATIC LATERAL AND LCNGITUDIhAL STABILITY

CHARACTERISTICS OF MODELS OF BLUE SCOUT AND

BLUE SCOUT, JR. RESEARCH VEHICLES

NASA-TN-D-1931 N63-18468 02

TRANSONIC WIND-TUNNEL TEST OF STATIC AERODYNAMIC

CHARACTERISTICS CF CCNFIGURATICNS CF BLUE _COUT

LAUNCH VEHICLE

NASA-TN-D-IgSB N63-2IB91 31

BLUFF BODY

HEAT TRANSFER AND PRESSURE DISTRIBUTIONS _N A

HEmISPHERE-CYLINDER AND A BLUFF-AFTERBGDY MODEL IN

METHANE-AIR COMBUSTION PRODUCTS AND IN AIR

NASA-TN-D-15G3 N63-10534 13

BLUNT BODY

STATIC STABILITY TESTS IN HYPERSCNIC ARC TUNNEL ON

BLUNTED CONE AT MACH 20

NASA-TN-D-15O8 N63-I0628 02

FREE-FLIGHT ABLATION TESTS OF A BLUNT EDDY

NASA-TN-D-I§OO N63-1OTgB 13



BODYOFREVOLUTION SUBJECTINDEX

STATIC AERODYNAMIC CHARACTERISTICS OF SHORT BLUNT

IO-DEG SEMIVERTEX ANGLE CONE IN HELIUM AT

SUPERSONIC SPEED

NASA-TN-D-I6_8 N63-12701 02

EFFECT OF FORWARD-FACING JET ON BOW SHOCK OF BLUNT

BODY IN SUPERSONIC FREE STREAM

NASA-TN-D-1605 N63-13186 02

AERODYNAMIC CHARACTERISTICS AT MACH 6.77 OF 9-BEG

CONE, WITH AND WITHOUT SPHERICAL AFTERBODY AND

NOSE BLUNTING AT ANGLES OF ATTACK TO IBO-DEG

NASA-TN-D-1606 N63-I3562 02

PRESSURE AND HEAT-TRANSFER MEASUREMENTS DF FLAT

FACE OF BLUNTED TO BEG HALF-CONE BODY OR SEMIDISK

AT MACH 6.15

NASA-TN-D-1628 Nb3-15507 13

EFFECT OF NOSE BLUNTNESS, FINENESS RATIDt CONE

ANGLE, AND MODEL BASE ON AERODYNAMIC

CHARACTERISTICS OF BLUNT BODIES

NASA-TN-D-1781 N63-1552T 02

WIND TUNNEL TESTS OF HEAT TRANSFER TO SHARP AND

BLUNT CONES WITH CAVITIES TO PROMOTE BOUNDARY

LAYER SEPARATION

NASA-IN-D-1975 N63-18470 13

SIGNAL LOSS DUE TO ATTENUATION AND REFLECTION BY

INVISCID E_UILIBRIUM PLASMA SHEATH FOR SPHERICALLY

BLUNTED COKES AT HYPERSONIC SPEEDS

NASA-TN-D-I778 N63-18770 24

NOSE BLUNTNESS_ CONE ANGLE, MACH NUMBER VARIATION,

FINENESS RATIO, AND BASE SHAPE EFFECTS ON

A_RCDYNAMIC CHARACTERISTICS OF SHORT, BLUNT CCNES

NASA-IN-O-1926 N63-18889 02

BODY OF REVOLUTION

EOOIES OF REVOLUTION IN FREE FLIGHT - ZERO-LIFT

DRAG DATA

NASA-TR-R-IOO N&3-IABTI 02

LAMINAR EOUNDARY SEPARATION INDUCED BY CONICAL

FLARES CN CYLINDER BCCY OF REVOLUTION _T ZERO

ANGLE OF ATTACK

NASA-TR-R-146 N63-14972 02

EQUATICNS FOR PREDICIING AERODYNAMIC STAEILIIY EF

BODIES OF REVOLUTION WITH OFFSET CENTERS OF

GRAVITY AT SUPERSONIC AND HYPERSONIC SREED_

NASA-IN-D-lOEb NC3-17552 20

MEASUREMENT OF HEAT TRANSFER TO BODIES OF

REVOLUTION IN FREE FLIGHT WITH CATCHER CALURIMETER

NASA-TN-D-IBDC N63-1gI62 13

BOILING

BOILING HEAT TRANSFER UNDER FORCED CONVECTION IN A

HEATED TUBE

NASA-TN-D-1583 N63-13965 13

BOILING HEAT FLUX IN CHANNEL FLOW - CRITICALITY

FACTOR

NASA-TN-D-IE56 N63-17514 13

BOMBARDMENT

HEMISPHERICAL EMITTANCc DF METALLIC SPECIMENS DUE

TO SPUTTERING WITH HYDROGEN IONS

NASA-TN-D-1646 N63-12214 23

BOMBER AIRCRAFT

IN-FLIGHT SHOCK WAVE PRESSURE MEASUREMENTS ABOVE

AND BELOW BOMBER AIRCRAFT AT MACH 1.42 TO i.69

NASA-IN-O-1968 N63-23125 04

BOND SCISSION

BOND DISSOCIATION ENERGY, IONIZATION POTENTIAL

AND ELECTRON AFFINITY VALUES FOR CHEMICALLY

REACTIVE MOLECULES AT HIGH TEMPERATURES

NASA-TN-D-1791 N63-16164 07

BONDING

EFFECT ON PARTICLE-SUBSTRATE BONDING OF PLASMA-

SPRAYED MATERIAL

NASA-TN-D-I?05 N63-20888 24

BOOSTER

LAUNCH VEHICLES CF THE NATIONAL LAUNCH VEHICLE

PROGRAMI NASA PROGRAMS

NASA-SP-IO N63-10712 31

USE OF HIGH-PERFORMANCE AIRCRAFT AS FIRST-STAGE

BOOSTER FOR AIR-LAUNCHING SOLID FUEL ROCKET -

OPERATIONAL ASPECTS

NASA-IN-D-1279 N63-12192 04

TRAJECTORY SIMULATION FOR STABILITY AND CONTROL

STUDIES OF MULTIENGINE BOOSTERS

NASA-TN-D-I838 N63-19734 29

BOUNDARY

SOLUTION DF POISSCN EQUATICN FOR BOUNDARY

CONDITIONS BY APPROXIMATIONS - MATRIX ANALYSIS -

IBM 7090 COMPUTER PROGRAM FOR ION BEAM

NASA-TN-D-1711 N63-16162 11

BOUNDARY LAYER

FOUR-PROPELLER STCL TRANSPORT AIRCRAFT WITH

BOUNDARY LAYER CONTROL ON HIGHLY DEFLECTED FLAPS

NASA-TN-D-1647 N63-12247 04

BOUNDARY LAYER DISPLACEMENT EFFECTS IN AIR AT MACH

6.8 AND 9.6

NASA-TR-R-22 N63-15762 II

HYDROMAGNETIC STAGNATION-POINT BOUNDARY LAYER WITH

ARBITRARY PRESSURE GRADIENT AND MAGNETIC FIELD

NASA-TN-O-17C3 N63-15768 II

BOUNDARY LAYER CONTROL

WIND TUNNEL TEST OF GROUND EFFECT OF 35-BEG SWEPT-

BACK WING JET TRANSPORT EQUIPPED WITH BOUNDARY

LAYER CONTROL, TRAILING _ LEADING _CDE FLAPS

NASA-TN-D-1884 N63-15922 03

BOUNDARY LAYER SEPARATION

WINO TUNNEL TESTS OF HEAT TRANSFER TO SHARP AND

BLUNT CONES WITH CAVITIES TG PROMOTE BOUNDARY

LAYER SEPARATION

NASA-TN-D-1975 N63-1B470 13

BOUNDARY LAYER TRANSITION

EFFECT OF FABRICATION TYPE SURFACE ROUGHNESS ON

BOUNDARY LAYER TRANSITION - TESTS ON CGIVE

CYLINDER MODELS AT MACH 1.61 TC 2.01

NASA-TN=D-1933 N63-18666 03

BOW SHOCK

EFFECT OF F_RWARP-FACING JET ON BOW SHOCK OF BLUNT

BODY IN SUPERSONIC FREE STREAM

NASA-TN-D-16O5 N63-13IB6 02

BOWEN DECARBONATION SERIES

BOWEN DECARBCNATICN SERIES - P-T UNIVARIANT

EQUILIBRIA OF REACTION - FORSTERITE PLUS CALCITE

YIELDS MONTICELLITE, PERICLASE & CARBON DIOXIDE

NASA-TN-D-L843 N63-IB464 OT

BRAIN

ELECTROPLETHYSMOGRAPHY INVESTIGATION OF VOLUME

CHANGE OF CEREBROSPINAL FLUID, AND VELOCITY CHANGE

OF BLOU_ CIRCULATICN IN BRAIN

NASA-IF-F-157 N63-15510 16

BUCKLING

BUCKLING CF RING-STIFFENED CYLINDERS UNDER A PURE

BENDING MOMENT AND A NGNUNIFOR_ TEr_PERATURE

DISTRIBUTION

NASA-IN-D-1513 N63-1OITG 33

POSTBUCKLING EFFECTS ON FLUTTER OF SIMPLY

SUPPORTED RECTANGULAR PANELS AT SUPERSONIC SPEEDS

BY VON KARMAN THECRY

NASA-IN-D-1615 N63-13717 33

EFFECT OF AXIALLY SYMMETRICAL INITIAL IMPERFECTION

ON BUCKLING LOAD OF CIRCULAR CYLINDRICAL SHELL

UNDER AXIAL COMPRESSION LOADING

NASA-TNmD-2005 N63-18668 33

EXPERIMENT AND THEORY OF SUPERSONIC FLUTTER IN

PANELS - LENGTH/WIDTH AND STRESS RATIOS TC PREVENT

FLUTTER OF VARIOUS THICKNESSES AT MACN )

NASA-TN-D-Ig48 N63-21055 33
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SUBJECT INDEX CERAMICS

BUFFETING

LAUNCH VEHICLE MODELS FOR MANNED LUNAR SPACE

FLIGHT - BUFFET PRESSURE TEST

NASA-TN-D-1633 N63-I6289 02

STATIC & DYNAMIC BUFFETING OF HAMMERHEAD LAUNCH

VEHICLE WITH PAYLOAD DIAMETER GREATER THAN BOOSTER

DIAMETER

NASA-TN-D-1982 N63-22600 02

AEROELASTIC MODEL APPROACH FOR PREDICTION DE

BUFFET BENDING LOADS ON LAUNCH VEHICLES

NASA-TN-D-2022 N63-23682 02

BURNING

EXPERIMENTAL EFFECT OF GAS FLOW TRANSIENTS ON HEAT

EMISSION OF BURNING LIQUID DROPS IN A ROCKET

COMBUSTOR

NASA-TN-D-1576 N63-13951 26

C
CADMIUM

PERFORMANCE OF A SEALED-SILVER CADMIUM BATTERY ON

EXPLORER XII

NASA-TN-D-15_3 N63-11741 06

CALCITE

BOWEN DECARBONATION SERIES - P-T UNIVARIANT

EQUILIBRIA OF REACTION - FORSTERITE PLUS CALCITE

YIELDS MONTICELLITEt PERICLASE 6 CARBON DIOXIDE

NASA-TN-D-I863 N63-1_4_4 07

CALCIUM OXIDE

DETERIORATION OF CALCIA-STABILIZED ZIRCONIA,

REFRACTORY MATERIALS

NASA-TN-D-1595 N63-I0986 18

CALIBRATION

CALIBRATION OF THERMOCONDUCTIVITY VACUUM GAUGE TO

10 MINUS 4 TORR BY MEANS OF VOLUME-RATIO

CALIBRATION SYSTEM - PRESSURE MEASUREMENTS

NASA-FN-D-1729 N63-1666g 17

AIRCRAFT STATIC PRESSURE SYSTEM CALIBRATION BY

GROUND CAMERA AND GROUND RADAR METHODS

NASA-TN-D-2OI2 N63-19858 33

CALORIMETER

MEASUREMENT OF HEAT TRANSFER TO BODIES OF

REVOLUTION IN FREE FLIGHT WITH CATCHER CALORIMETER

NASA-TN-D-IB?O N63-18162 13

CALORIMETRY

HEMISPHERICAL EMITTANCE OF METALLIC SPECIMENS DUE

TO SPUTTERING WITH HYDROGEN IONS

NASA-TN-D-1646 N63-12214 23

CAMBER

EFFECTS OF CAMBER AND TWIST ON AEROOYNAMIC

CHARACTERISTICS OF PARAWINGS

NASA-TN-O-972 N63-12287 02

CAMBERED WING

BENDING MOMENT DISTRIBUTION OF OPTIMALLY LOADED

CAMBERED-SPAN WINGS

NASA-TN-D-15O5 N63-131BI 03

OFF-DESIGN AERODYNAMIC CHARACTERISTICS OF SWEPT

ARROW WINGS WITH TWIST AND CAMBER AT SUPERSONIC

VELOCITIES

NASA-TN-D-1630 N63-13516 03

CAMERA

CAMERA STUDY OF TWG.-PHASE FLOW IN VERTICAL TUBE

WITH HEAT ADDITION

NASA-TN-D-I§6_ N63-12245 11

CANARD

AERODYNAMIC CHARACTERISTICS OF ELASTIC CANARD

FUSELAGE CONFIGURATION OF NUCLEAR POWERED AIRPLANE

IN AIR AND FREON-12 AT MACH NUMBERS UP TO 0.92

NASA-TN-D-1792 N63-19178 03

CANOPY

PRESSURE DISTRIBUTIONS ON 3 RIGID WINGS SIMULATING

PARAWINGS WITH VARIED CANOPY CURVATURE AND LEADING

EDGE SWEEP AT MACH 2.29 TO 4.65

NASA-TN-D-1618 N63-14252 03

AERODYNAMIC CHARACTERISTICS OF CANOPY PARAGLIDER

FOR INSTRUMENT RECOVERY - MACH NUMBER, ANGLE OF

ATTACK, SIDESLIP ANGLE

NASA-TN-D-1776 N63-15235 03

CANTILEVER WING

TRANSONIC FLUTTER CHARACTERISTICS OF THIN

CANTILEVER WINGS WITH TAPER RATIOS OF 0.6

NASA-TN-D-1594 N63-12480 03

CARBON

CONFIGURATION INTERACTION IN CARBON ATOM

NASA-TT-F-154 N63-19861 23

CARBON DIOXIDE

THERMODYNAMICS OF CARBON DIOXIDE AND NITROGEN

BEHIND NORMAL SHOCK WAVE

NASA-IN-D-1553 N63-1321T 23

ACTION OF CERTAIN PHARMACOLOGICAL AGENTS ON

INTRACRANIAL CIRCULATION - CARBON DIOXIDE IN BLOOD

NASA-TT-F-I60 N63-14248 16

NONEQUILIBR[bM FLOW FIELD BEHIND NCRMAL SHCCK

WAVES IN CARBON DIOXIDE

NASA-TN-D-I885 N63-17544 OT

BOWZN DECARBENATICN SERIES - P-T UNIVARIANT

EQUILIBRIA OF REACTION - FORSTERITE PLUS CALCITE

YIELDS MCNTICELLITE, PERICLASE C CARBON DIOXIDE

NASA-TN-D-1843 N63-18464 OT

CARBON MONOXIDE

IHERMODYNAMICS AND PROPAGATION OF CARBON MONOXIDE-

AIR OZTONATIEN WAVES AT VARIOUS INITIAL PRESSURES

NASA-TN-O-166T N63-10802 23

CARBON TETRAFLUGRIDE

THERMAL DECOMPOSITION OF LINEAR PERFLUGROALKANES -

PERFLUORCPRCPANE, PERFLUCRDETHANE AND CARBON

IETRAFLUORIDE

NASA-TN-D-1744 N63-18233 OT

CASSINI DOME

GEOMETRIC PROPERTIES AND ELASTIC STRESS

DISTRIBUTIONS IN CASSINIAN DOMES

NASA-TN-D-1741 N63-18232 23

CATALYST

CATALYST BEDS FOR gB-PZRCENT-CCNCENTRATION

HYDROGEN PERCXIDE DECCMPOSITI_N

NASA-TN-D-18CB N63-17548 07

CAVITATION

CAVITATION AND NONCAVIFATION PERFORMANCE OF A FLAT

PLATE HELICAL INDUCER

NASA-TN-D_1439 Nb3-10336 II

EFFECTS OF AIR CONTENT AND WATER PURITY ON LIQUID

TENSION AT INCIPIENT CAVITATION IN VENTURI FLOW

NASA-TN-D-1459 N63-13949 II

CELESTIAL MECHANICS

NASA-UNIVERSITY CONFERENCE DN SPACE - ROCKETS,

GEOPHYSICS_ ASTRDNCMY, CELESTIAL MECHANICS AND

BIDASTRONAUTICS - VOL I

NASA-SP-II, VOL. I N63-I1501 2g

CELESTIAL MECHANICS AND SPACE FLIGHT ANALYSIS

NASA-SP-15 N63-11505 05

LAGRANGE THEORY OF THREE-BODY PROBLEM - CELESTIAL

MECHANICS

NASA-TN-D-1417 N63-12074 05

CELESTIAL MECHANICS - PERIODIC ORBITS FOR MOON

PROBES

NASA-IN-D-1701 N63-12932 29

CENTAUR VEHICLE

FEASIBLE SOLAR PROBES FROM PRESENT PLANNED VEHICLE

TECHNOLOGY - SATURN ROCKET - CENTAUR VEHICLE

NASA-TN-D-1767 N63-15055 32

CERAMICS

HYPERSONIC If-INCH CERAMIC-HEATED WIND TUNNEL -

DESIGNt OPERATIONv AND TESTING

NASA-TN-D-1598 N63-1309B 10

CERAMIC PHOTOIONIZATION CHAMBER FOR OBSERVATIONS
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CEREBROSPINAL FLUID SUBJECT INDEX

IN VACUUM ULTRAVIOLET WAVELENGTH REGION

NASA-TN-D-1715 N63-13220 15

CEREBROSPINAL FLUID

PRESSURE PULSES IN CLOSED CRANIAL CAVITY -

CEREBROSPINAL FLUID PULSE WITH EIOLOGICAL PRESSURE

PROBE

NASA-TT-F-158 N63-14364 16

ELECTROPLETHYSMOGRAPHY INVESTIGATION CF VOLUME

CHANGE OF CEREBROSPINAL FLUIDw AND VELOCITY CHANGE

OF BLOO0 CIRCULATION IN BRAIN

NASA-TT-F-15T N63-15510 16

CERENKOV COUNTER

CERENKOV-SC1NTILLATION COUNTER MEASUREMENTS OF

LIGHT, MEDIUM, AND HEAVY NUCLEI IN PRIMARY COSMIC

RADIATION FROM SUNSPOT MINIMUM TO SUNSPOT MAXIMUM

NASA-TN-D-17S4 N63-18460 28

CERENKOV RADIATION

CERENKOV-SCINTILLATION COUNTER MEASUREMENTS OF

LIGHT, MEDIUM, AND HEAVY NUCLEI IN PRIMARY COSMIC

RADIATION FROM SUNSPOT MINIMUM TD SUNSPOT MAXIMUM

NASA-IN-O-1754 N63-18460 28

CERIUM 144

NUMERICAL ANALYSIS OF DIRECT NUCLEAR

ELECTRUGENERATOR CELLS USING CERIUM 144 BETA-

EMITTING RADIOISOTOPE SOURCES

NASA-TN-D-2O70 Nb3-23663 23

CESIUM

APPLICATION OF FIELD-ION EMISSION TO ELECTROSTATIC

ROCKET ENGINES - IONIZATION LIFETIMES OF HYGROO.EN,

LITHIUM, SCDIUM, RUBIDIUM, CESIUM, AND XENCN

NASA-TN-D-15b3 N63-121_5 30

THFRMICNIC ELECIRON EMISSION CURRENTS FROM CESIUM

COATED TUNGSTEN ACCELERATOR ELECTROOES IN ION

THRUSTERS

NASA-TN-D-1879 N63-2IE90 BE

CESIUM VAPOR

CGMPATIBICITY CF CESIUM VAPOR WITH SELECTED TEST

MATERIALS - REFRACTORY METAL, PRECIOUS METAL,

LIGHT METAL _ NCNMETAL AT HIGH TEMPERATURES

NASA-TN-D-1739 N63-19650 07

CHANNEL FLOW

BOILING HEAT FLUX IN CHANNEL FLCW- CRITICALITY

FACTOR

NASA-TN-O-1656 N63-17514 13

CHAPMAN--JDUGET FLAMEt ETC

COMPUTER PROGRAM FOR COMPUTATION OF CHEMICAL

E_UILIBRIUM COMPOSITIONS, ROCKET PERFORMANCE, aND

CHAPMAN-JOUGUET DETONATIONS

NASA-TN-O-1737 N63-22162 2C

CHARGE DISTRIBUTION

PLANETARY AERGNCMY -ATCMIC SHIELDING FACTORS AND

CHANGES IN ATOMIC CHARGE DISTRIEUTION IN

INTERACTION. WITH MAGNETIC FIELD

GCA-TR-63-2-N N63-17315 23

CHARGE EXCHANGE

CHARGE-EXCHANGE EFFECT ON ACCELERATOR IMPINGEMENT

OF ELECTRON-BOMBARDMENT ION ROCKET

NASA-TN-D-1657 N63-15766 27

VARIATIONAL APPROACH TU CALCULATION OF CHARGE

EXCHANGE CROSS SECTIONS FOR ADIABATIC COLLISION

NASA-TN-D-16_4 N63-16391 24

CHARGED PARTICLE

GEOPHYSICS AND ASTRONOMY IN SPACE EXPLORATION

NASA-SP-13 N63-11503 12

CHEMICAL COMPOSITION

CHEMICAL COMPOSITION AS FUNCTION OF HIGH PRESSURE

AND CHEMICAL E_UILIBRIA

NASA-TT-F-95 N63-21484 CT

COMPUTER PROGRAM FOR COMPUTATION OF CHEMICAL

EQUILIBRIUM COMPOSITIONS9 ROCKET PERFORMANCEt ANO

CHAPMAN-JOUGUET DETONATIONS

NASA-TN-O-1737 N6B-22162 20

CHEMICAL PROPULSION

NASA-UNIVERSITY CONFERENCE ON SPACE - NUCLEARt

CHEMICAL AND ELECTRIC PROPULSICN- AERODYNAMICS,

GAS DYNAMICS AND PLASMA PHYSICS - VCL IT

NASA-SP-II, VOL. 2 N63-I1502 29

CHLORINE TRIFLUORIDE

RELATIVE IGNITABILITY OF SOLID PROPELLANTS EXPOSED

TO CHLORINE TRIFLUORIOE

NASA-TN-D-1533 N63-11616 26

CHROMIUM

MECHANICAL PROPERTIES AND METALLURGICAL

CHARACTERISTICS OF CHROMIUM AND MAGNESIUM OXIDE

COMPOSITE

NASA-TN-O-ITB5 N63-17340 1B

CHRONOLOGY

CHRONOLOGY OF PROJECT MERCURY

NASA-SP-4001 N63-21848 32

CIRCUIT

MICRDPOWER TRANSISTOR LCGIC CIRCUITS FOR

SPACEBORNE COMPUTERS

NASA-TN-O-1462 N63-12704 09

CIRCULAR CYLINDER

HEAT TRANSFER, TEMPERATURE DISTRIBUTION AND WALL

STATIC PRESSURE OF CIRCULAR CYLINDER IN

SUPERSONIC WIND TUNNEL

NASA-TR-R-I04 N63-18137 13

VIBRATION CHARACTERISTICS OF PRESSURIZED

THIN-WALLED CIRCULAR CYLINDERS PARTLY FILLFO WITH

WATER

NASA-TR-R-145 N63-23358 Ii

CIRCULAR ORBIT

PROPELLANT REQUIREMENTS TO SUSTAIN SPACE V_HICLE

IN CIRCULAR EARTH ORBIT IN ALTITUDE RANGE OF [bO

TO 3CC MILES

NASA-TN-O-IBI7 N63-19275 27

CIRCULAR SHELL

EFFECT OF AXIALLY SYMMETRICAL INITIAL [MPERFZCTION

ON BUCKLING LOAD CF CIRCULAR CYLINORICAL SHELL

UNDER _XIAL CCMPRESSIC_ LOADING

NASA-TN-O-2O05 N63-18668 33

CIRCULATORY SYSTEM

ACTION OF CERTAIN PHARMACCLCbICAL AGENTS CN

[NERACRANIAL CIRCULATIO_ - CARBON OIOXIOE IN CLOD0

NASA-TT-F-16D N63-16248 16

CIRCUMLUNAR TRAJECTORY

COMMOTIONS TRANSITI_t, MATRICES EY UTILIZING

CALCULATIONS FRCM CIRCUMLUNAR TRAJECTORIES

NASA-TN-D-I_I2 N63-22708 22

CLINICAL MEDICINE

PHYSIOLOGY OF INTRACRA_IAL BLCCD CIRCULATION ANC

CLINICAL IMPLICATIONS
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COATING
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NASA-TT-F-1B5 N63-20612 17

COAXIAL FLOW

MOTION OF PLASMA RING IN COAXIAL FLCW MAGNETIC
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EFFECT OF HYDROGEN ON STRESS-RUPTURE AND FATIGUE

OF AN IRON-, NICKEL-, AND COBALT-BASE ALLOY
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VARIATIONAL APPROACH TO CALCULATION OF CHARGE
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PRuPELLANTS DURING A RAPID PRESSURE DROP
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SUPERSONIC FLOW, UENSITY DISTRIBUTION

NASA-TT-F-79 N63-12262 II

COMET
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COMMERCIAL AIR TRANSPORT
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COMMUNICATIONS SATELLITE
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COMPOSITE MATERIAL

MECHANICAL PROPERTIES AND _ETALLURGICAL
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STRESS-STRAIN DIAGRAMS FOR TUNGSTEN-FIBER-
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COMPRESSIBILITY

FLOW PATTERN WITHIN CONSTANT PRESSURE COMPRESSIBLE

TURBULENT JET MIXING REGION
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COMPRESSIBLE BOUNDARY LAYER
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EXPERIMENTAL RESULTS
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LAYERS
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COMPRESSION TESTING
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CIRCUITS
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COMPUTER
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N_SA-TN-O-14E2 N83-1270_ O _
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RECURSICN RELATICN DEVcLCPEO FROW CERTAIN

DETERMINANTS, COMPUTATIONAL RCUTIk_ TO EVALUATE
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EGUILIBRIUM CCaPOSITICNS_ ROCKET PERFORMANCE, AND
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CONOUCTIVE HEAT TRANSFER

POWER TRANSISTCR COOLING IN SPACE ENVIRONMENT WITH

H_AT SINK RADIATION AND CONDUCTION AS MODE OF

HEAT TRANSFER
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CONE

IORQUE INDUCED BY MAGNETIC FIELD ON ROTATIN_
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STATIC AERODYNAMIC CHARACTERISTICS _F SHORT BLUNT
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AERODYNAMIC DAMPING MOMENTS OF CONES WITH
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EFFECT OF NOSE BLUNTNESS, FINENESS RATIO, CONE
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CONICAL FLARE
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CONING M_TICNS CF THE FINAL STAGES OF THREE NASA
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NASA-TN-D-139B N63-I0795 30

CONTAMINANT
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CONTAMINATION

SPACECRAFT STERILIZATION
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CONTROL
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CONTROL DEVICE
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CONVERTER
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COOLING

HELIUM FILM CCGLING ON A HEMISPHERE AT SUPERSONIC

SPEED
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POWER TRANSISTOR CCCLING IN SPACE ENVIRONMENT WITH

HEAT SINK RADIATION AND CONDUCTION AS MODE OF

HEAT TRANSFER
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COOLING SYSTEM

ROOM-TEMPERATURE SHEAR AND COMPRESSION TESTS CF
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COPPER
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COSMIC DUST

DIRECT MEASUREMENTS OF COSMIC DUST SHOWERS
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COSMIC RADIATION
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ENERGY SPECTRLN CF COSMIC RAYS
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NASA-TN-D-184A N63-17550 05

CERBNKOV-SCINTILLAIIDN COUNTER MEASUREMENTS OF

LIGHT, MEDIUM, AND HEAVY NUCLEI IN PRIMARY COSMIC

RADIATION FRC_ SENSPCT _I_[_UM TC SUNSPOT MAXIMUM
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COUPLING
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NASA-TN-D-1945 N63-19279 33

CRAB NEBULA
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CRACK PROPAGATION
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CRANIUM
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ZERO DRIFT 6 RESISTANCE AT CRYOGENIC TEMPERATURES
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NASA-TN-D-1600 N63-12D04 33

CYCLIC LOAD
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CYLINDER
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REYNOLDS NUMBER EFFECT ON Ii_VISCIO PRSSSUME
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NASA-TN-D-I_7T EE3-11EIE 25
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DESCENT RATE INDICATOR
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FUEL MIXTURE IN VARIABLE GEOMETRY TUBES

NASA-TN-D-IgB3 N63-1674b ii

DIAPHRAGM

SLCSH DAMPING EFFECTIVENESS OF POSITIVE EXPULSION

BAGS AND DIAPHRAGMS IN SPHERICAL TANKS

NASA-TN-O-I?I2 N63-16601 II

DIATOMIC MOLECULE

UNSTEADY DIFFUSION WITH RECOMBINATION IN TERNARY

MIXTURE OF DIATOMIC MOLECULES, DISSOCIATED ATOMS,

AND AN INERT GAS

NASA-TN-D-1651 N63-12930 II

DIFFERENCE EQUATION

REMARKS ON HILL LUNAR THEORY - PART IT, DIRECT

LUNAR ORBITS AS SOLUTIONS TC DIFFERENTIAL E_UATION

NASA-TN-O-1541 N63-13714 29

DIFFERENTIAL EQUATION

DIFFERENTIAL CORRECTION FOR VINTI ACCURATE

INTERMEDIARY ORBIT

NASA-TN-O-1445 N63-10868 29

APPROXIKATE SOLUTION TO NCNLINEAR DIFFERENTIAL

EQUATION OF THIRD ORDER WITH BCGDLYUBCV ASYMPTCT[C

METHOD

NASA-TT-F-133 N63-12061 20

ERROR PROPAGATION GF INTERPOLATION FORMULAS FOR

SECOND ORDER DIFFERENTIAL ECUATIONS - ERROR

ANALYSIS

NASA-TN-D-1834 N63-18130 20

DIFFRACTION

BLAST LOADING ON AIRFOIL IN HICH SUESCNIC

AIRFLOW - DIFFRACTION

NASA-TN-D-16O3 N63-13185 03

DIFFUSION

UNSTEADY DIFFUSION WITH RECCMEINATIEN IN T_RNARY

MIXTURE OF DIATONIC MOLECULES, DISSCCIATEC ATOMS,

ANO AN INERT GAS

NASA-TN-D-1651 No3-12930 ii

DIGITAL COMPUTER

DIGITAL COMPUTER ANALYSIS OF STATICALLY

INnET/RMINATE STRLCTURES

NASA-TN-D-I_,66 N63-10BCI 33

DESIGN OF PUMP IMPELLERS USING DIGITAL COMPUTER

NASA-TN-D-1562 N63-tI6BO 17

SYST[_ FOR RECGRPI_G AND PPLEESSINO TRANSIENT-

TYPE DATA

NASA-TN-O-1320 N63-12312 20

DIPOLE

MAGNETCHYDRCEYNAMIC WAVE PRCPAOATION IN DIECL c

MAGNETIC FIELD

NASA-TN-D-IBBg N63-11124 24

DIRECT CURRENT /DO/

DIRECT CURRENT EXPERIMENT CN LOW PRESSURE PLASMA

ICNIZATICN

NASA-TN-D-1659 N63-14BO5 24

DIRECTIONAL CONTROL

PRESSURE DISTRIBUTICN ON FLAT PLATE WITH

SUPERSONIC JET EXHAUSTING NORMAL TO SURFACE -

SECOND JET INTERFERENCE FOR DIRECTICNAL CONTROL

NASA-TN-D-I935 NB3-18211 33

DISCHARGE TUBE

ELECTROMAGNETIC SHOCK TUBE - LINEAR DISCHARGE TUBE

FOR GENERATING STRONG SHOCKS IN AIR BY HIGH

VOLTAGE SPARK

NASA-TN-D-I953 N63-22114 ii

DISK

IN-PLANE VIBRATIONS OF FLAT SPINNING OISK

NASA-TN-D-521 N63-125gD 33

AERODYNAMIC CHARACTERISTICS OF AIRCRAFT WITH DISK-

LOADING FANS MOUNTED IN WINGS

NASA-TN-D-1650 N63-1310G 03

PACKAGING INFLATABLE STRUCTURES - ISOMETRIC

MAPPING OF STRAIN-FREE SURFACE DEFORMATIONS FOR

FLAT ANNULAR DISK PACKAGE

NASA-TN-D-Ig1B N63-15393 34

DISPERSION

DISPERSION ANO DAMPING GF LCNGITUDINAL ELECTRON
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OSCILLATIONS IN THERMAL PLASMA

NASA-IN-D-1734 N63-16711 24

DISPLACEMENT

BOUNDARY LAYER DISPLACEMENT EFFECTS IN AIR AT MACH

6.8 AND 9.6

NASA-TR-R-22 N63-15762 II

DISSOCIATION

UNSTEADY DIFFUSION WITH RECOMBINATION IN TERNARY

MIXTURE OF DIATOMIC MOLECULES, DISSOCIATED ATOMS,

AND AN INERT GAS

NASA-TN-D-1651 N63-12930 IT

DOPPLER RADAR

SINGLE STATION DOPPLER-INTERFEROMETER ROCKET

TRACKING SYSTEM

NASA-TN-D-1344 N63-12488 22

DOWNWASH

INTEGRAL EQUATION RELATING GENERAL TIME-DEPENDENT

LIFT & DOWNWASH DISTRIBUTIONS OF FINITE WINGS IN

SUBSONIC FLOW

NASA-TN-D-1521 N63-11614 C3

DRAG

BENDING MOMENT DISTRIBUTICN CF CPTIFALLY LEADED

CAMBERED-SPAN WINGS

NASA-TN-D-15O5 N63-131EI 03

BODIES OF REVOLUTION IN FREE FLIGHT - ZERO-LIFT

DRAG DATA

NASA-TR-R-IO0 N63-14BTI C2

INDUCED FLOID FLOW - LIFT ANO DRAG THEERY OF

NONPLANAR LIFTING SURFACES

NASA-TR-R-139 Nb3-1E2B_ 03

ATMOSPHERIC QUANTITIES IN ROCKET TECHNOLOGY -

DYNAMIC PRESSURE, CRAG, LIFT, AXIAL FuRCES

NASA-TN-D-1830 N63-1BIEI 27

TRAJECTORY ANALYSIS OF SMALL VARIABLE-DRAG PAYLOAD

EJECTED AT LOW VELOCITY FROM VEHICLE IN LO_ EARTH

ORBIT

NASA-TN-D-I938 N63-1646g 22

EFFECT OF CROSS SECTION SHAPE ON LOW SPEED AERO-

DYNAMIC CHARACTERISTICS OF LOW-WAVE DRAG HYPER-

S&NIC BODY

NASA-IN-D-lOb3 N63-22115 O2

DRAG COEFFICIENT

REYNOLDS NUMBER EFFECT ON INVISCID PRESSURE

DISTRIBUTIONS & SHOCK SHAPES OF CYLINPRICAL BO_IFS

WITH DIFFERENT NOSE SHAPES & DRAG CCEFFICIEtQTS

NASA-TR-R-IB2 N63-23686 C2

DROP TEST

EXPERIMENTAL EFFECT OF GAS FLOH TRANSIENTS ON HEAT

E_ISSION OF BURNING LIQUID DROPS IN A ROCKET

COMBUSTOR

NASA-TN-O-15T6 N63-13951 26

DUCTED FAN

AERODYNAMIC CHARACTERISTICS OF FOUR DUCT TAN_E M

VTOL AIRCRAFT C_NFIGURATICNS

NASA-TN-D-IABI N6)-IIB46 02

DYNAMIC PRESSURE

LIFTING TRAJECTORY FOR ABORTING VEHICLE AT

DYNAMIC PRESSURE OF A LUNAR MISSION

NASA-TN-D-ITT5 N63-I_306 2g

ATMOSPHERIC QUANTITIES IN ROCKET TECHNOLOGY -

DYNAMIC PRESSURE, DRAGv LIFT, AXIAL FORCES

NASA-TN-D-1B3O N63-iB161 27

DYNAMIC RESPONSE

COUPLED DYNAMIC RESPONSE OF PARTIALLY-FILLED TANK

UNDER FREE AND FORCED PLANAR OSCILLATIONS

NASA-TN-O-Ig45 N63-192?g 3_

DYNAMIC RESPONSE OF RISING AND FALLIN_ _ALLOQN

WIND SENSORS FOR ESTIMATES OF WIND LOADS ON LAUNCH

VEHICLES

NASA-TN-D-IB21 N63-23362 30

DYNAMIC STABILITY

OYNAMIC STABILITY CF TOWED PARAWING GLIDER

NASA-TN-O-1614 N63-13791 02

AERODYNAMIC DAMPING MOMENTS OF CONES WITH

DIFFERENT CENTERS CF ROTATION

NASA-TN-D-176G N6_-14029 OZ

SUBSONIC, STATIC & DYNAMIC STABILITY OF FLAT PLATE

DELTA WING WITH LEADING EDGE SWEEP ANGLE OF ?O TC

84-0E0

NASA-TN-D-IB22 Nb3-1BI29 03

VITOL AIRCRAFT FLIGHT TEST WITF UNSHROUDED

PRSPELLERS - STATIC _ DYNAMIC STABILITY DURING

HOVERING & FLYING

NASA-TN-O-IS65 N63-20607 04

DYNAMICS

DYNAMIC TESTS £F STRETCH YO-YO DE-SPIN SYSTEM

NASA-TN-D-1902 N63-21345 32

E
E REGION

IONOSPHERIC CURRENT - _INL SHEAR IN E-REGIEN

NASA-TN-C-2114 N63-21272 12

EARTH

SPACECRAFT POSITION IN EARTH-MOON SPACE FROM

OPTICAL VLASLREMENTS

NASA-T;_-D-IEG4 Nc3-13C99 22

FREE OSCILLATIONS CF THE EARTH - RESONANT

FREQUENCY - PERTUPBATIENS

NASA-TR-R-I_E N63-13_59 12

I_FRAREC HORIZON OF PLANET EARTH - DIFFERENCE

BETWEEN SURFACE, ATMOSPHERIC, _ CUTER SPACE

SPECTral REGIbKS - CHOOSING SPACECRAFT SE_SORS

NASA-TN-D-185C N63-20603 12

EARTH ALBEDO

EARTH-REFLECTED S']LAR RACIAT[_ CN SPHERICAL

SATELLITES IN ELLIPTICAL CREIT

NAS_-TN-D-147_ ;_63-13096 2E

EARTH ATMOSPHERE

ATPGSPKERL AS PART _F LEAk-EARTH SPACF ENVIRONMENT

NASA-T_I-_-!3_? N63-I7586 21

k/\D FLOW IN _C TO 4CC-K_' ALTITUDE REGIC_ CF

ATMOSPHERE - IC:_OSPHE_E - FOR USE IN _CE vE_ICLE

BESIGN STUDY

.wASA-T,W-D-1573 _E3-14273 12

PLANETARY AER_NOMY - SCLAR FLUX INCIDENT AT TE, P OF

AT_'OSPHERCS DF EARTH AN_ NEIGHBORING PLANETS FCR

SP[ETRAL REGICN 50 TO 30CC-A

GCA-T;:-62-IA-,_ Nb3-17312 26

PLANETARY AFRCNCMY -RELE CF INTERPLANETARY DEBRIS

IN PLANETARY ATMOSPHERES - SOOTUP IN ATMOSPHERES

OF EARTH_ VENUS AND KARS

GCA-TR-63-4-N Nb3-17317 12

EARTH CRUST

CRI$1N OF EARTH CRLST AND MANTL_

N_SA-TT-F-171 N63-19864 29

EARTH MANTLE

ORICIN OF EARTH CRUST AND MANTLE

NASA-TT-F-171 N63-1gB64 29

EARTH MOON SYSTEM

SPACECRAFT POSITION IN EARTH-MOON SPACE FROM

OPTICAL MEASLREMENTS

NASA-TN-B-16C4 N6B-IBOB9 22

GECMETRY O_ LUNAR CRBITS FROM EARTH-MOON

TRAJECTORY

NASA-TN-D-17EO N6_-15236 29

EARTH MOON TRAJECTORY

FLIGHT COND[TICNS AT LUNAR SPHERE OF INFLUENCE -

EARTH-MOU_ TRAJECTORY ANALYSIS

NASA-TN-O-I820 N63-18463 22

EARTH-MOON TRAJECTORIES - TABLES _ _ATA FOR
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EARTHORBIT SUBJECT INDEX

SPECIFIC LAUNCH TINES

NASA-SP-34, PT. 3 N63-21106 32

EARTH ORBIT

INFLUENCE OF PRECESSION OF EARTH RENDEZVOUS ORBITS

ON LUNAR MISSION REQUIREMENTS

NASA-TN-O-ISI2 N63-I0329 29

EARTH-MOON SYSTEM TRAJECTORY - RETURN TO EARTH

PHASE OF SPACE MISSION - FREE RETURN FROM LUNAR

SPACE FLIGHT

NASA-TN-D-I833 N63-16993 29

TRAJECTORY ANALYSIS OF SMALL VARIABLE-DRAG PAYLOAD

EJECTEB AT LOW VELOCITY FROM VEHICLE IN LOW EARTH

ORBIT

NASA-TN-D-1938 NBB-IB469 22

PROPELLANT REQUIREMENTS TO SUSTAIN SPACE VEHICLE

IN CIRCULAR EARTH ORBIT IN ALTITUDE RANGE OF 16C

TO 3CO MILES

NASA-TN-O-1817 N63-19275 27

EARTH RADIATION

EARTH REFLECTED SOLAR RADIATION UPON SPINNING

FLAT PLATE ABGARD A SATFLLITE

NASA-TN-D-1842 N63-18131 06

ECCENTRICITY

ELLIPTICAL ORBITS - ECCENTRICITY AND ANGPALY DATA

CCMPUTER SOLUTION OF KEPLER EQUATION

NASA-TR-R-158 N63-16258 29

ECHO

PASSIVt REFLECTOR CUMMUNICATICN SATELLITE WITH

L_ERTIAN ECHC SURFACE

NASA-T;_-D-1841 N63-20601 32

ECHO SATELLITE

FLIGHT SHOCK g VIBRATION DATA GF ECHO SATFLL|TE

VLRTICAL TESTS

NASA-TN-O-IgU8 N63-22711 02

EIGENVALUE PROBLEM

EIGENVALUES ASSOCIATED WITH PARTITION FUNCIICN LF

ATOMS IN INTERILR OF PLASMAS - MATHEMATICAL

TREATMLNT CF IUNIZATION

NASA-TN-D-IIII N63-23122 24

ELASTIC PLATE

ELASTIC STATE DETERMINATION OF THERMAL STRESS IN

THIN, FLAT PLATE OF FINITE RIMLNSIuNS

NASA-T_,-D-[740 N63-19733 33

ELASTIC PROPERTY

G_GMLTRIC PROPERTIES AND ELAgTIC STRESS

OISTRIbUTIbNS IN CASSINIAN DOMES

NASA-TN-D-1741 N63-13232 23

ELASTIC SHELL

STAIISTICAL METHOD IN THE NONLINEAR THEORY OF

[LASTIC SHELL

NASA-TT-F-85 N63-I0532 33

ELECTRIC ARC

ABILITY 5F SEVERAL ABLATINC MATERIALS TO REOUC_

SURFACE HEAT TRANSFER IN ELECTRIC ARC HEATE_

AIRSTREAM

NASA-TN-O-1520 N63-15303 13

ELECTRIC MOTOR

EFFECT OF VARIABLE THERNAL PROPERTIES AND

TEFIPERATURE DISTRIBUTION ON ONE-DIMENSIONAL HEAT

TRANSFER IN RADIATING FINS OF ELECTRIC MOTOR

NASA-TN-D-18T8 N63-22111 13

ELECTRIC PROPULSION

NASA-UNIVERSITY CCNFERENCE ON SPACE - NUCLEAR,

CHEMICAL AND ELECTRIC PROPULSION - AERODYNAMICSj

GAS DYNAMICS AND PLASMA PHYSICS - VOL IT

NASA-SP-II, VOL. 2 N63-I1502 29

ELECTRIC PROPULSION FOR SPACECRAFT

NASA-SP-22 N63-I1512 27

ELECTRIC RESISTANCE

ELECTRICAL-RESISTANCE STRAIN GAUGES - HIGH STRAIN

RESPONSEw HYSTERESIS, STRAIN SENSITIVITY, CREEP,

ZERO DRIFT _ RESISTANCE AT CRYOGENIC TEMPERATURES

NASA-TN-D-1663 N63-14026 15

ELECTROACOUSTIC WAVE

EXCITATION OF ELECTRDACOUSTIC WAVES BY ANTENNAS IN

IONOSPHERE

NASA-TN-D-1TBO N63-17143 20

ELECTRODE

SPACE CHARGE-FLOW THECRY AND ELECTRODE OESIGN FOR

ELECTROSTATIC ROCKET ENGINES

NASA-TN-D-1461 N63-10735 27

INTRACRANIAL CIRCULATION - PLATINUM ELECTROBE

BIOSENSORS

NASA-TT-F-159 N63-14316 16

SHEATH NEAR A PLA_E F!.ECTRCCE _OUN£1NG A

COLLISICNLESS PLASMA IN MAGNETIC FIELDS

NASA-TN-D-I992 N63-22572 09

ELECTROMAGNETIC SHOCK TUBE

ELECTROMAGNETIC SHOCK TUPE - LINEAR DISCHARGE TUBE

FOR GENERATING STRCNG SHOCKS IN AIR BY HICH

VOLTAGE SPARK

NASA-TN-D-I953 N63-2211A Ii

ELECTRON BEAM

MELTING, CXTRUOIKG AND KECHANICAL PROPERTIES OF

_LECTRON-BEAM-MELTED TUNGSTEN

NASA-TN-D-170? N63-16161 18

ELECTRON BOMBARDMENT

ION ROCKET, ELECTRON BOMBARDMENT WITH ALTERNATING-

CURRENT SUPPLILS

NASA-TN-O-I457 N63-IO_BI 27

CHARGE-EXCHANGE EFFECT ON ACCELERATOR IMPINGEMENT

OF ELECTRCN-ECMBARD_ENT ION ROCKET

NASA-TN-R-IO57 N63-15766 27

ACCELERATOR GRID SYSTEMS FOR ELECTRON BOMBARdmENT

ION THRUSTORS

NASA-TN-D-I4I} N63-18653 27

NEUTRALIZAIION TESTS ON ELECTRON-BOMBARDMENT ION

ENGINE

NASA-TN-O-1733 N&3-IB655 27

DEPOSITION OF VACUUM COATINGS BY ELECTRON

BOMBARDMENT

NASA-TT-F-I_5 NO3-20612 17

ELECTRON DETECTOR

EXPLORFR Xll ION-ELECTACN FETECTION IN YAG_JFTIC

STORM SUDDEN COMMENCEMENT DN SEPT 30 1961 - ('.I TO

5 NOV PROTONS & 20 KEV ELECTRONS AT 12 EARTH RAnll

NASA-TN-D-ITCC N63-14293 ZB

ELECTRON DIFFUSION

ELLCTR_N DISPLACEMLNT CAUSING ION SHEATH ARDUNC

ANIFN_A IN IGNdSPHERE

NASA-TN-D-1T4B N63-16163 12

ELECTRON EMISSION

THZRMIONIC LLECTRON EMISSION CURRENTS FROM CESIUM

COATED TUNGSTE_ ACCELERATG£ ELECTRODES IN ION

THRUSTERS

NASA-TN-D-[879 N63-21890 06

ELECTRON ENERGY

CALCULATION OF ELECTRCN ENERGY OEPQSITICN IN THIN-

FILP POLYMERIC _ATERIALS

NASA-TN-D-2010 N63-2189B 19

ELECTRON ORBIT

PARTIAL SEPARATION CF VARIABLES APPLIED TO TWO

P-ELECTRGN CALCULATICNS - SPIN ORBIT, ANGULAR

MOMENTUM, ENERGY TRANSFER, ATOMIC EXCITATION

NASA-TT-F-152 N63-&5238 23

TwO-CENTER TWC-ELECTRCN HYBRID INTEGRALS ARISING

FROM ATOMIC ORBITALS

NASA-TN-O-146-11I/A/ N63-22705 23

TwO-CENTER TWC-ELECTRCN HYBRID INTEGRALS aRISING

FROfl ATOMIC ORBITALS

NASA-TN-D-146-111/fi/ N63-22706 23

TWO-CENTER TWO-ELECTRON HYBRID INTEGRALS ARISING
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SUBJECT INDEX EPHEMERIS

FROM ATUMIC DRBITALS

NASA-TN-D-146-11I/C/ N63-22707 23

ELECTRON OSCILLATION

DISPERSION AND DAMPING OF LONGITUDINAL ELECTRON

OSCILLATIONS IN THERMAL PLASMA

NASA-TN-D-I734 N63-16711 24

ELECTRON SCATTERING

ELECTRON ENERGY SPECTRUM IN OUTER RADIATION BELT -

IONIZATION ENERGY LOSS, NULTIPLE AND ELECTRON

SCATTERING

NASA-TN-D-1717 NE3-I3722 2B

ELECTRON-HYDROGEN PHASE SHIFT BELOW INELASTIC

THRESHCLD

NASA-TN-D-1720 N63-15291 24

NUNAOIABATIO THEORY OF ELECTRON-HYDROGEN

SCATTERING

NASA-TN-O-1702 N63-18015 23

NCNADIABATIC THECRY OF ELECTRON HYDROGEN

SCATTERING APPLIED TO S-WAVE SCATTERING OF

POSITRONS BY ATOMIC ENERGY

NASA-TN-D-IBAg N63-1EEEO 23

ELECTRON SPECTRUM

ELECTRON ENERGY SPECTRUM IN CUTER RADIATIEN BELT -

IONIZATION ENERGY LOSSt MULTIPLE AND ELECTRON

SCATTERING

NASA-TN-D-171? N63-13722 26

ELECTRON TEMPERATURE

ELECTRON TEMPERATURE IN IONOSPHERE FROM SOLAR

ULTRAVIOLET RADIATION

SCA-TR-b2-11-N N63-I7311 12

ELECTRON AND ION TEMPERATURES IN IONOSPHERE

GCA-TR-E3-11-N Nb3-IT318 12

ELECTRONIC EQUIPMENT

DEVELOPMENT OF SOUNDING ROCKETS IN JAPAN - RADAR

AND OPTICAL TRACKINGI MANAGEMENT, AERODYNAMICS_

ROCKOCN, AND ELECTRONIC E_UIPMENT

NASA-TT-F-_7 N63-1325| C4

ELECTRONICS

SINGLE STAT|DN DOPPL_R-INTERFEROMETER ROCKET

TRACKING SYSTC_

NASA-TN-D-1344 NB3-12_BB 22

MAGNETIC CORE VOLTAGE-TO-FRE:UENCY CONVERTER

NASA-TN-D-l&77 N63-131CI Cg

ELECTROPLETHYSMOGRAPHY

EXTRACRANIAL AND I_TRACRANIAL CIRCULArlCN

IN ANIMALS BY ELECTROPLETHYSMOGRAPHY

NASA-TT-F-lol N63-14431 16

ELECTROPLETHYSMCGRAPHY INVESTIGATION OF VOLUME

CHANGE OF CEREBROSPINAL FLUID, AND VELOCITY CHANGE

OF _LGCO CIRCULATIG_W IN ERAIN

NASA-TT-F-157 N63-15510 16

ELECTROSTATIC PROPULSION

APPLICATION OF FIELD-ION EMISSION TC ELECTROSTATIC

ROCKET ENGINES - IONIZATION LIFETIMES OF HYOROGEN_

LITHIUM, SODIUM, RUBIDIUM, CESIUM, AND XENON

NASA-TN-D-1563 N63-12Ig5 30

ELECTROSTATICS

SPACE CHARGE-FLOW THEORY AND ELECTRODE DESIGN gOR

ELECTRCSTATIC ROCKET ENGINES

NASA-TN-O-1461 N63-10735 27

ELECTROTHERMAL ENGINE

ENTHALPY PROFIL_ EFFECT ON ELECTROTHERMAL ENGINE

USING HYDROGEN FUEL

NASA-TN-D-IT32 N63-16995 Z7

ELLIPSE

PERIODIC SOLUTIEN OF RESTRICTED THREE BODY PROBLEM

AS ANALYTIC CONTINUATION OF KEPLERIAN ELLIPTICAL

MOTIONS

NASA-TN-D-IBE9 N63-1S4_l 20

ELLIPTICAL ORBIT

ELLIPTICAL ORBITS - ECCENTRICITY AND ANOMALY DATA

COMPUTER SOLLTION OF KEPLER EQUATION

NASA-TR-R-158 N63-16258 29

EMISSION

APPLICATION OF FIELD-IGN EMISSION TO ELECTROSTATIC

ROCKET ENGINES - IONIZATION LIFETIMES GF HYDROGEN,

LITHIUM, SODIUM_ RUBIDIUM_ CESIUM, AND XENEN

NASA-TN-O-1563 N63-12195 30

HEMISPHERICAL EMITTANCE OF METALLIC SPECIMENS OUE

TO SPUTTERING WITH HYDROGEN 10NS

NASA-TN-O-1646 N63-12214 23

DIRECTIONAL EMISSIVITY AND REFLECTIVITY DF RADIANT

ENERGY FROM SPECULAR, GRAYe ISOTHERMAL GROOVES

NASA-TN-D-1874 N63-1glTg II

EMITTER

EXPERIMENTAL PERFORMANCE GF AN ICN RCCKET ENGINE

bSING A POROUS-TUNGSTEN EFITTER

NASA-TN-O-1321 N63-10327 27

ENERGY CONVERSION

A gO-DEGREE FLAT-PLATE TRIODE FOR DIRECT ENERGY

CONVERSION - THERMIONICS

NASA-TN-D-1532 N63-I0180 06

DESIGN AND OPERATICNAL PERFORMANCE OF SCDIUM FLASH

VAPORIZATION FACILITY

NASA-TN-D-1661 N63-15695 27

ENERGY LOSS

ELECTRON ENERGY SPECTRUM IN OUTER RADIATION BELT -

IONIZATION ENERGY LOSS_ MULTIPLE AND ELECTRON

SCATTERING

NASA-TN-_-I717 N63-13722 28

ENERGY SPECTRUM

EXPLORER XII SATELLITE INSTRUMENTATICN TO STUDY

ENERGY SPECTRUM OF COSMIC RAYS

NASA-TN-O-16g8 N63-16426 15

SCINTILLATION COUNTER TELESCOPE FOR CHARGE AND

ENERGY SPECTRA STUDY CF PRIMARY COSMIC RADIATIEN

NASA-TN-D-1757 N63-1go?4 I_

ENERGY TRANSFER

GAS DYNAMICS IN SPACE EXPLORATION

NASA-SP-24 NB3-I1514 II

PARTIAL SEPARATION OF VARIABLES APPLIED TO TWO

P-ELECTRON CALCULATIONS - SPIN ORBIT, ANGULAR

MOMENTUM, ENERGY TRANSFER, ATOMIC EXCITATICN

NASA-TT-F-152 N63-1523_ 23

ENGINEERING /GEN/

PRCRLEMS CF FLUID MECHANICS ENCOUNTERED IN

ENGINEERING DESIGN - APPLIED FLUID DYNAMICS

NASA-TT-F-94 N63-21073 Ii

ENTHALPY

PRODUCING HIGH-ENTHALPY SHORT-DURATION HYPERSONIC

GAS FL_W WITH EXPANSION TUBE

NASA-TR_R-133 N63-13106 C2

ENTHALPY PROFILE EFFECT ON ELECTROTHERMAL ENGINE

USIqG HYDROGEN FUEL

N_SA-TN-D-1732 N63-16995 27

ENVIRONMENTAL TESTING

SURVEY OF LARGE SPACE CHA_;BERS - VACUUM CHAMBERS

TO SIMULATE SPACE ENVIRONMENT

NASA-TN-O-I673 N63-14626 30

NASA POLICIES AND PRCCEDURES FOR SATELLITE

RELIABILITY THROUGH ENVIRONMENTAL TESTS - REVIEW

CP SATELLITE PROGRAM

N_SA-TN-O-IBS3 N63-18661 17

EbWVIRONNENTAL TESTING FOR SCIENTIFIC SATELLITES -

RELIABILITY

NASA-TN-D-IgCC N63-1866_ 32

EPHEMERIS

C_LCULATION CF EPHEMERIOES CF PLANETS AND CCMETS

FROM INITIAL VALUES

NASA-TN-D-IAI§ N63-10796 OS
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EQUATORIAL ORBIT SUBJECT iNDEX

EQUATORIAL ORBIT

Z-FUNCTION SOLUTIONS FOR MOTION AND HEATING DURING

ATMOSPHERE ENTRY FROM EQUATORIAL ORBITS OF

ROTATING PLANETS

NASA-TN-O-1555 N63-12686 29

EQUILIBRIUM

CHEMICAL COMPOSITION AS FUNCTION OF HIGH PRESSURE

AND CHEMICAL EQUILIBRIA

NASA-TT-F-95 N63-21484 O?

ERROR

TRACKING SYSTEMS, MATHEMATICAL MODELS & ERRORS

NASA-TN-D-I471 N63-I0177 OB

ERROR ANALYSIS

INERTIAL NAVIGATION ERROR ANALYSIS OF SPACE

VEHICLE DURING REENTRY

NASA-TN-D-1772 N63-15473 30

ORBITAL ERROR ANALYSIS OF SCOUT RESEARCH VEHICLE

NASA-TN-D-1639 N63-15779 31

ERROR PROPAGATION OF INTERPOLATION FORMULAS FOR

SECOND ORDER DIFFERENTIAL EQUATIONS - ERROR

ANALYSIS

NASA-TN-O-1834 N63-18130 20

ESCAPE

ORBIT LAUNCHED NUCLEAR VEHICLE DESIGN AND

PERFORMANCE EVALUATION PROCEDURE FOR ESCAPE AND

PLANETARY MISSION

NASA-TN-D-1570 Nb3-16986 34

EXCITATION

NONLINEARITY EFFECTS IN SEVERAL CLAMPED-CLA_PED

BEAM VIBRATION PROBLEMS

NASA-TN-D-1872, REV. N63-I4279 33

EXHAUST GAS

LUNAR SURFACE BALLISTICS, HAZARDS OF SPACECRAFT

LANDING OR LAUNCHING, PARTICLES - EXHAUST GASES

NASA-TN-B-1526 N63-13515 29

EXOBIOLOGY

BIDASTRONAUTICS - SPACE ENVIRONMENT, HUMAN

PERFORMANCE

NASA-SP-[8 N63-I1508 16

EXOBIOLOGY - LIFE UNDER COSMIC CONDITIONS

NASA-TT-F-166 N63-20611 16

EXPANDABLE STRUCTURE

THEORY EF FCLDI_G OEFCRMATICNS IN EXPANDABLE

STRUCTURES, TCROIDAL SHELLS

NASA-TN-D-1690 N63-II056 34

EXPLORER VI SATELLITE

RADIATICN MEASUREME_T DATA FROM EXPLORER VI

SATELLITE

NASA-CR-4 N63-22806 32

EXPLORER VII SATELLITE

MICROMETEORITE PENETRATION EXPERIMENT ON EXPLORER

VII SATELLITE - 1959 IOTA

NASA-TN-D-1722 N63-14428 32

EXPLORER XII SATELLITE

PERFORMANCE OF A SEALED-SILVER CADMIUM BATTERY DN

EXPLORER XlI

NASA-TN°D-1543 N63-11741 06

MAGNETIC FIELD OF LOW ENERGY PROTON BELT

REVEALED BY EXPLORER XII MEASUREMENTS AND

CALCULATIONS FRGM SIMULATED CONDITION

NASA-TN-D-1674 N63-13821 12

EXPLORER xII ION-ELECTRON DETECTION IN MAGNETIC

STORM SUDDEN COMMENCEMENT ON SEPT 30 1961 - 0,I TO

5 MEV PROTONS & 20 KEV ELECTRONS AT 12 EARTH RADII

NASA-TN-D-ITOO N63-14293 10-28

EXPLORER XII SATELLITE INSTRUMENTATION TO STUDY

ENERGY SPECTRUM OF COSMIC RAYS

NASA-TN-D-1698 N63-16426 15

SOLAR RADIATION PRESSURE EFFECT ON EXPLORER Xll

ROTATION

NASA-TN-D-IB55 N63-19735 90

EXPLOSIVE WELDING

EXPLOSION WELDING

NASA-TT-F-140 N63-13539 17

EXTRATERRESTRIAL LIFE

EXOBIOLOGY - LIFE UNDER COSMIC CONDITIONS

NASA-IT-F-166 N63-20611 16

EXTRUSION

MELTING, EXTRUDING AND MECHANICAL PROPERTIES OF

ELECTRON-BEAM-MELTED TUNGSTEN

NASA-TN-D-1707 N63-16161 18

EYE

TONbS OF RABBIT EYE MUSCLE UNDER WEIGHTLESSNESS

NASA-TT-F-131 N63-13223 16

F
F REGION

ELFCTRON DENSITY DISTRIBUTION IN UPPER F-REGION

NASA-IN-D-I?51 N63-14027 12

FAILURE

PILOTS ABILITY TC CENTRCL OURIhG SIMULATED

STABILITY AUGMENTER FAILURES

NASA-TN-O-1552 NOB-IBIS1 14

EROSION RESISTANCE AND FAILURE MECHANISMS OF

NOZZLE MATERIALS IN SMALL SCLID-PROPELLANT

ROCKET ENGINE

NASA-TN-D-Ib58 N63-12931 27

FAN

AERODYNAMIC CHARACTERISTICS OF AIRCRAFT WITH DISK-

LOADING FANS PCUKTED IN WINOS

NASA-TN-O-1650 N63-13100 03

FARADAY EFFECT, ETC

TOTAL IONOSPHERIC ELECTRON DENSITY AT M_GNETID

EQUATOR FROM OBSERVATIONS CF FARADAY EFFECT ON

SATELLITE TRANSMISSIUNS

NASA-TN-D-1756 N63-17119 20

FATIGUE

EFFECT UF HYDROGEN CN STRESS-RUPTURE At_O FATIGUE

OF AN IRON-, NICKEL-, AND CCBALT-BASF ALLCY

NASA-T'_-D-1458 N63-LO898 33

TENSILE PROPERTIES AND SHEET-BLNDING FATIOUE

PROPERTIES OF REFRACTORY METALS

NASA-TN-D-1592 N63-13183 I_

FATIGUE CRACK PRCPAGATIO_ PATTERNS FRC_ VARiARi _-

AMPLITUnE LOADINGS CN 2024-T4 ALUMINUM ALL_Y

NASA-TN-D-I_03 Nb3-18TTI 33

FATIGUE TEST

VARIABLE-AMPLITUDE FATIGUE TESTS - EFFECT CF LCA_

NASA-TN-O-I522 N63-10799 33

FATIGUE TESTING OF VETALS AND ALLOYS - STRAIN

CYCLING IN LOW AND INTERMEPIATE LIFE RANGE

NASA-TN-O-[574 N63-14250 33

FIBER

STRENGTH OF FILAMENTARY SHEET WITH ERCKEN FIBER

NASA-TN-D-}609 N63-137Bg 33

FILAMENT

STRENGTH OF FILAMENTARY SHEET WITH BROKEN FIBER

NASA-TN-O-}6O9 N63-1378g 33

ANALYSIS OF AXISYMMETRICROTATING PRESSURIZED

FILAMENTS

NASA-TN-D-}920 N63-15778 34

FILAMENT WINDING

THEORY AND APPLICATION CF FILAMENTARY STRUCTURES -

FILAMENT-WOUND PRESSURE VESSELS

NASA-TN-D-1692 N63-11057 34

FILM COOLING

HELIUM FILM CODLING ON A HEMISPHERE AT SUPERSONIC

SPEED

NASA-TN-D-1550 N63-I0207 13

GASEOUS-FILM CODLING OF ROCKET COMBUSTION CHAMBER

NASA-TN-D-lgEE N63-21895 27
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SUBJECT INDEX FLIGHT CONTROL

WATER-FILM COOLING OF 80-OEG TOTAL-ANGLE CCNE AT

MACH 2

NASA-TN-D-2029 N63-22946 02

FIN

HEAT TRANSFER CHARACTERISTICS OF RADIATOR FINNED-

TUBE CONFIGURATIONS

NASA-TN-D-1435 NBG-IOI73 13

ATTITUDE CONTROL SYSTEM FOR FINNED SOLID

PROPELLANT SOUNDING ROCKET

NASA-IN-D-t608 N63-13219 06

WIND TUNNEL TESTS TO DETERMINE EFFECT OF FIN SIZE,

FIN CANT, AND AUXILIARY ROCKET ENGINES ON ROCKET

VEHICLE CONFIGURATIONS AT MACH 1.80 TO 4.63

NASA-TN-O-1929 NB3-18467 02

FINENESS RATIO

EFFECT CF NOSE BLUNTNESS, FINENESS RATIO, CONE

ANGLE, ANO MODEL BASE ON AERODYNAMIC

CHARACTERISTICS OF BLUNT BODIES

NASA-TN-D-1781 N63-15527 C2

FIRE

RESEARCH PROBLEMS CONCERNING AIRCRAFT CPERATICN -

PERFORMANCE, FIRE, TRAFFIC CONTROL, AND COLLISION

NASA-TN-D-I596 N63-13184 CI

FIRE PROJECT

PROJECT FIRE - SPACE AND REENTRY VEHICLE

STATIC STABILITY

NASA-TN-O-1497 N63-I0178 OZ

PRESSURb DISTRIBUTIONS OVER FORWARD PORTION OF

PRCJECT FIRE SPACL-VEHICLE CCNFIGURATION AT

SUBSONIC SPEED

NASA-TN-O-IBI2 N63-12950 02

SURFACE PRLSSURE DISTRIBUTION ON 0.062E SCALE

MCDELS OF PROPOSED PROJECT FIRE SPACE VEHICLES

NASA-TN-D-IQBI N63-2|Rg2 31

FIXED-WING AIRCRAFT

OPERATING PROBLEMS AND AERODYNAMIC CHARACTERISTICS

OF TILT DUCT, FIXED WING, VERTICAL TAKEOFF AND

LANDINS AIRCRAFT

NASA-TN-D-I802 N63-1855_ 04

FLAME

SAMPLING STUDIES DOWNSTREAM OP HYDROGEN-NITROUS

_XI_F-nTItJFNT FLAMES

NASA-TN-D-IS2_ N63-I0201 22

FLAP

FCUR-PROPELLER STOL TRANSPORT AIRCRAFT WITH

BOUNDARY LAYER CONTROL ON HIGHLY OEFLECTEO FLAPS

NASA-TN-O-164T N_3-I2247 C4

WING AND FLAP LOADS OF V/STOL AIRCRAFT - WJND

TUNNEL STUDY

NASA-TN-D-1634 N63-15050 04

FLAP CONTROL

FLAP-TYPE _ONTROL SURFACE PROVIDING LONGITUDINAL

TRIM & STABILITY

NASA-TN-D-2030 N63-22947 03

FLAPPING

AERODYNAMIC CHARACTERISTICS OF FLAPPING AND RIGID

PROPELLER BLADES AND CYCLE PITCH CONTROL

NASA-TN-D-I774 N63-15771 C3

FLASH

DESIGN AND CPERATICNAL PERFORMANCE CF SODIUM FLASH

VAPORIZATION FACILITY

NASA-TN-D-L66L N63-LSBg5 27

FLAT PLATE

A 90-DEGREE FLAT-PLATE TRIODE FOR DIRECT ENERGY

CONVERSION - THERMIONICS

NASA-TN-D-L532 N63-101BO 06

PRESSURE DISTRIBUTION ON FLAT PLATE BY SUPERSONIC

ROCKET JETS EXHAUSTING INTO FREE STREAM FLOW

NASA-IN-D-lEO7 N6)-10206 II

CAVITATION AND NONCAVITATICN PERFORMANCE OF A =LAT

PLATE HELICAL INOUCER

NASA-TN-D-143g N63-I0336 ii

HEAT TRANSFER AND PRESSURE ON A FLAT PLATE AND ON

PROTUBERANCES IN A SUPERSONIC TURBULENT BOUNDARY

LAYER AT MACH 2.65, 3.Sit AND 4.44

NASA-TN-D-1372 NB3-I0991 13

PANEL FLUTTER RESULTS FOR FLAT AND CURVED TITANIUM

SKIN PANELS AT SUPERSONIC SPELL

NASA-TN-O-16OO N63-12004 33

HEAT TRANSFER FROM FLAT PLATE TO AIRSTREAM HAVING

LARGE AMPLITUDE OSCILLATIONS

NASA-TR-R-142 N63-12597 13

POWER INPUT TO SMALL FLAT PLATE FROM DIFFUSELY

RADIATING SPHERE WITH APPLICATION TO EARTH

SATELLITES - SPINNING PLATE

NASA-TN-D-1545 N63-12948 O&

SURFACE PRESSURE DISTRIBUTION CN FLAT PLATE BY

COLD AIR JET AND CYLINDRICAL RCD

NASA-TN-D-1629 N63-13792 II

PRESSURE AND TURBULENT HEAT TRANSFER ASSOCIATED

WITH SINUSOIDAL PROTUBERANCES ON FLAT PLATE

NASA-TN-D-1626 N63-1395G 13

AERODYNAMIC EFFECTS AHEAD OF RECTANGULAR SONIC

JETS EXHAUSTING FROM A FLAT PLATE

NASA-TN-D-18CO N63-16186 Ii

SUBSONIC, STATIC C DYNAMIC STABILITY OF FLAT PLATE

DELTA WING WITH LEADING EEGE SWEEP ANGLE OF 70 TO

84-OEG

NASA-TN-O-1822 N63-18129 03

EARTH REFLECTED SOLAR RADIATION UPON SPINNING

FLAT PLATE ABOARD A SATELLITE

NASA-TN-D-1842 N63-18131 06

PRESSURE DISTRIBUTION ON FLAT PLATE WITH

SUPERSONIC JET EXHAUSTING NORMAL TC SURFACE -

SECOND JET INTERFERENCE FOR DIRECTIONAL CONTROL

NASA-TN-P-I935 N63-18211 33

ELASTIC STATE DETERMINATIEN OF THERMAL STRESS IN

THIN, FLAT PLATE OF FINITE DIMENSIONS

NASA-TN-D-1740 N63-1973_ 33

FORCE COMPONENTS OF ION BCFBARDMENT CF COPPER &

ALUMINUM FLAT PLATES

NASA-TN-D-IQ76 N63-2]E94 i_

FLUTTER INVESTIGATION CF VERY LOW ASPECT-RATIO

FLAT-PLATE SURFACES OF ALUMINUM ALLOY AT MACH 0.62

TO 3.00

NASA-TN-O-2C38 N63-23363 OZ

FLATTENING

PACKAGINO INFLATABLE STRUCTURES - ISC!_FTRIC

MAPPING OF STRAIN-FREE SURFACE DEFORMATIONS FOR

FLAT ANNULAR DISK PACKAGE

NASA-TN-D-Igl8 N63-15393 34

FLEXIBLE BODY

DEFORMATION CF FLEXIBLE INFLATABLE STRUCTbRES

NASA-TN-O-I919 N63-I5777 33

LITERATURE SURVEY ON THEORY OF FLEXIBLE PLATES AND

SHELLS

NASA-TT-F-IED NB3-22949 23

FLIGHT CHARACTERISTICS

FLIGHT CHARACTERISTICS OF DEFLECTED SLIPSTREAM

V/STOL AIRCRAFT

NASA-TN-D-IBDI N63-lB663 04

FLIGHT CONDITION

FLIGHT CONDITIENS AT LUNAR SPHERE OF INFLUENCE -

EARTH-MC_N TRAJECTORY ANALYSIS

NASA-TN-D-182C N63-tB463 22

FLIGHT CONTROL

THE X-TO FLIGHT CONTROL AND STABILITY SYSTEM

NASA-TN-_-IAC2 NAB-I}I23 04

MEASURING HUMAN TRANSFER FUNCTIONS - DETERMINATION

OF VARIABLE GAINS USING ANALOG AUTOPILOT AND HUMAN
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FLIGHT MECHANICS SUBJECT INDEX

PILOT OPERATING FLIGHT SIMULATOR CONTROLS

NASA-TN-O-[782 N63-15241 14

FLIGHT MECHANICS

LUNAR FLIGHT MECHANICS AND MISSION PLANNING

NASA-SP-34, PT. I NB3-21104 32

FLIGHT PERFORMANCE

FLIGHT EVALUATIGN OF LUNAR LANDING TRAJECTORIES

USING JET VTOL TEST VEHICLE

NASA-TN-O-I&49 NB3-12593 29

HANDLING QUALITIES OF SUPERSONIC TRANSPORTS IN

HIGH SPEED CRUISING FLIGHT USING PILOTED

SIMULAIGRS

NASA-TN-D-1888 NBB-15563 1C

FLIGHT SIMULATION

PILOTS ABILITY TO CONTROL CURING SIMULATED

STABILITY AUGMENTER FAILURES

NASA-TN-D-1552 N63-10181 14

SIMULAEED PILOT PERFORMANCE OF RENDEZVOUS BETWEEN

SPACECRAFT AND COMMANDEE MODULE OF LOW THRUST

NASA-TN-U-1613 N63-13790 14

EFFECT OF ROUGH AIR ON CREW PERFORMANCE DURING

SIMULATED LOW ALTITUDE HIGH SPEED FLIGHT

NASA-TN-O-Ig24 N63-186_5 14

FLIGHT SIMULATOR

JET-TRANSPORT SIMULAFORS FGR LANDING-CONTACT

CONDITIONS

NASA-TN-D-1495 N63-10535 10

MEASURING HUMAN TRANSFER FUNCTIONS - DETERMINATION

OF VARIABLE GAINS USING ANALOG AUTOPILOT AWE HUMAN

PILOT DPERATINb FLIGHT SIMULATOR CONTROLS

NASA-TN-D-17B2 N63-15241 14

FLIGHT TEST

AERODYNAMIC CHARACTERISTICS OF A TILT-DUCT VTOL

AIRCRAFT

NASA-TN-D-1491 N63-I02C0 04

FLIGHT TESTS OF UNPOWERED, MANNED PARAGLIOERS

NASA-TN-D-I_2b N63-14429 G4

LIGHTWEIGHT PITCH CONTROL FOR SPIN STABILIZED

SPACE V_HILL_3 - FLIGHT TEST

NASA-TN-D-Ig22 N63-182IO 30

FREE F_ICHI bURFACZ PRESSURE NCISE MEASUREMFNTS

FOR SCLUI LAUNCH VEHICLE AT SUPERSONIC SPEEDS WITH

V_RYIN,. FRL_: STREAM PRESSURES AND REYNDLCS NUMBERS

NASA-IN-D-IBIB NO3-1J462 C8

DEPLOYMENT, DYNAMIC STABILITY, ANO CONTROL

CHARACTERISTICS OF PARAWING-ROCKET BOOSTER MOD_L

USING R_DIC-CCNTRCL FREE-FLIGHT TECHNIQUE

NASA-T_-_-I932 NB3-IgB07 31

V/TOL AIRCRAFT FLIGHT TEST WITH UNSHROUDED

PROPELLERS - STATIC & DYNAMIC STABILITY DURING

HOVERING & FLYING

NASA-TN-D-[965 NB3-2OBC7 04

IN-FLIGHT SHGCK WAVE PRESSURE MEASUREMENTS ABOVE

AND BELOW BOMBER AIRCRAFT AT MACH 1.42 TO 1.69

NASA-TN-O-I968 N63-23125 04

FLOW

DESIGN CF PUMP IMPELLERS USING CIGITAL COMPUTER

NASA-TN-D-1562 NB3-11680 _7

FLOW ANGLE

FLOW ANGLES IN VICINITY OF LIFTING FOREBODIES AT

MACH 2.CI

NASA-TN-O-I640 N63-153B? 03

FLOW DISTORTION

COMPARISON OF EXPERIMENTAL TO PREDICTED MEAT

TRANSFER IN BELL SHAPED NOZZLE WIrH UPSTREAM FLCW

DISTURBANCES

N_SA-TN-D-17_3 N63-L_894 13

FLOW METER

C_UPLING, VALVE, AND FLOWMETER FCR TRANSFER OP

LICUID FLUORINE

NASA-TN-D-1727 N63-I6989 15

FLOW PATTERN

FLOW PATTERN WITHIN CONSTANT PRESSURE COMPRESSIBLE

IURBULENT JET MIXING REGION

NASA-TN-D-1894 N63-15323 11

PLUM BROOK REACTOR - MEASUREMENT OF HYDRAULIC

CHARACTERISTICS

NASA-TN-D-1725 N63-19177 lO

FLOW SEPARATION

FLOW VISUALIZATION TECHNICUES IN HELIUM AT MACH

15 & 20 - SURFACE STREAMLINES, ATTACHED AND

SEPARATED AFTERBCDY FLOW £ STAGNATION POINTS

NASA-TN-O-1769 N63-145B8 02

FLOW THEORY

SPACE CHARGE-FLOW THEORY A_D ELECTRODE DESIGN FOR

ELECTRDSIATIC ROCKEI ENGINES

NASA-TN-_-[461 N63-10735 27

FLOW VELOCITY

DIRECT FLCW VELOCITY MEASUREMENTS IN LGW DENSITY

PLASMA

NASA-TN-D-IT83 N63-155DI 24

FLOW VISUALIZATION

FLOW VISUALIZATION TECHNIQUES IN HELIUM AT MACH

15 & 20 - SURFACF STREAMLINES, ATTACHEO AND

SEPARATED AFTERECGY FLOW & STAGNATION POINTS

NASA-TN-O-176g N63-1458_ 02

FLUID

MAGNETOHYORODYNANIC WAVE PRLPAGATION IN OIPCLE

MAGNETIC FIELD

NASA-TN-D-1689 N63-II124 24

INVESTIGATION OF RESONANT, mCNLINEAR, NGNPLANAR

FREE SURFACE OSCILLATIONS EF FLUID

NASA-TN-O-1870 N63-15509 II

FLUID FLOW

AVEkAG_ SKIN FRICTION IN TURBULENT AN_ LAMINAR

FLOW

NASA-TR-R-123 N&3-13105 02

BOILING HEAT TRANSFER UNDER FORCED CONVECTION IN A

HE4TED TUBE

NASA-TN-q-15E3 N63-13965 13

HEAT AND FLUID FLEW COMPUTATIONS - FORTRAN DIGITAL

COMPUTER

NASA-TN-D-1664 N63-162go 23

INTERACTION OF THERMAL RADIATION ANC FLUIC FLOW IN

ACCUSTIC APPROXIMATION

NASA-TR R-138 NB3-17551 11

MINIMU_ OIL FLOW RECUIREMENTS OF HIGH-SPEED BALL

BEARINGS

NASA-TN-O-Igg4 N63-22713 17

FLUID MECHANICS

PROBLEMS OF FLUID MECHANICS ENCOUNTERED IN

ENGINEERING DESIGN - APPLIED FLUID CYNAMICS

NASA-TT-F-94 N63-21073 11

FLUORINE

TENSILE STRENGTH AND ELONGATION PROPERTIES OF

STEELt NICKELv ALUMINUM AND TITANIUM ALLOYS IN

LIqUID-NITROGEN AND FLUORINE ENVIRONMENTS

NASA-TN-D-17CB N63-14405 18

COUPLINGt VALVE, AND FLCWMETER FOR TRANSFER OF

LIQUID FLUORINE

NASA-TN-D-1727 N63-16989 15

FLUTTER

TRANSONIC FLUTTER CHARACTERISTICS CF THIN

CANTILEVER WINGS WITH TAPER RATIOS CF 0.6

NASA-TN-D-1594 N63-124BO 03

FLUTTER OF 45-DEG SWEPTEACK WING IN AIR AND

FREON-12 IN TRANSONIC WIND TUNNEL

NASA-TN-O-1616 N63-13261 33

POSTBUCKLING EFFECTS ON FLUTTER OF SIMPLY

SUPPORTED RECTANGULAR PANELS AT SUPERSCNIC _[_S
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SUBJECT INDEX FUSELAGE

BY VOW KARMAN THEORY

NASA-TN-D-1615 N63-13717 33

EFFECT OF AERODYNAMIC HEATING ON FLUTTER OF ARROW

WINGS

NASA-TN-D-1788 N63-16185 03

FACTORS AFFECTING FLUTTER CHARACTERISTICS

CALCULATED FOR TWO SWEPT WINGS

NASA-TN-D-1794 N63-16295 32

MODIFIED-STRIP-ANALYSIS FLUTTER CALCULATIONS FOR

FINITE SPAN WINGS AT SUPERSONIC SPEEDS

NASA-TN-D-IB24 N63-18234 03

WIND-TUNNEL MEASUREMENT OF PROPELLER WHIRL-FLUTTER

SPEEDS AND STATIC-STABILITY DERIVATIVES AND

COMPARISON WITH THEORY

NASA-TN-D-18O7 N63-19652 23

FLUTTER OF SIMPLY SUPPORTED DRTHOTRCPIC PANELS AT

SUPERSONIC SPEEDS

NASA-TN-D-1949 N63-21065 33

FLUTTER INVESTIGATION OF VERY LOW ASPECT-RATIO

FLAT-PLATE SURFACES OF ALUMINUM ALLOY AT MACH 0.62

TO 3.00

NASA-TN-O-2038 N63-23363 02

FLUX

SOUTHERN SKY SURVEY - NEBULOSITIES, ULTRAVIOLET

FLUXES

NASA-TN-D-171g N63-13104 32

FORCE

NATURAL MODE FREQUENCIES AND SLOSH FORCES FROM

LIQUID SLOSHING IN TOROIDAL TANKS

NASA-TN-D-1709 N63-16988 23

FORCED CONVECTION

BOILING HEAT TRANSFER UNDER FORCED CONVECTION IN A

HEATED TUBE

NASA-TN-D-15B3 N63-13965 13

FORCED OSCILLATION

COUPLED DYNAMIC RESPONSE OF PARTIALLY-FILLED TANK

UNDER FREE AND FORCED PLANAR OSCILLATIONS

NASA-TN-D-I945 N63-1927g 33

FOREBDDY

FLOW ANGLES IN VICINITY OF LIFTING FOREEODIES AT

MACH 2.01

NASA-TN-D-1640 N63-15389 G3

FORTRAN

ASTRONOMICAL INTEGRATION CODE - FORTRAN SOLUTION

OF SPACE MECHANICS - COMPUTER PROGRAM

NASA-TN-D-1455 N63-11536 20

HEAT AND FLUID FLOW COMPUTATIONS - FORTRAN DIGITAL

COMPUTER

NASA-TN-D-1664 N63-16290 23

FORWARD SPEED

WIND TUNNEL TESTS OF MEDIUM-WEIGHT UTILITY

HELICOPTER AT FORWARD SPEEDS

NASA-TN-D-188T N63-16430 C4

FRACTURE

CATASTROPHIC FRACTURE OF LIQUID-FILLED TANKS

UNDER IMPACT BY HIGH-VELOCITY PARTICLES

NASA-TN-D-1537 N63-16880 33

FREE FLIGHT

FREE-FLIGHT ABLATION TESTS OF A BLUNT BODY

NASA-TN-O-1500 N63-10798 13

BODIES OF REVOLUTION IN FREE FLIGHT - ZERO-LIFT

DRAG DATA

NASA-TR-R-lOO N63-14871 02

MEASUREMENT OF HEAT TRANSFER TO BODIES OF

REVOLUTION IN FREE FLIGHT WITH CATCHER CALORIMETER

NASA-TN-D-1890 N63-1B162 1B

DEPLOYMENTv DYNAMIC STABILITYt AND CONTROL

CHARACTERISTICS OF PARAWING-ROCKET BOOSTER MODEL

USING RADIO-CONTROL FREE-FLIGHT TECHNIQUE

NASA-TN-D-1932 N63-19607 31

FREE FLIGHT TEST APPARATUS

ROLLING MOTION OF Tg-DEG CLIPPED DELTA WING

CONFIGURATION AT SUPERSONIC SPEED - FREE FLIGHT

INVESTIGATICN

NASA-TN-D-2017 N63-23652 30

FREE OSCILLATION

FREE OSCILLATIONS OF THE EARTH - RESONANT

FREQUENCY - PERTURBATIONS

NASA-TK-R-136 N63-13859 12

COUPLED DYNAMIC RESPONSE CF PARTIALLY-FILLED TANK

UNDER FREE AND FORCED PLANAR OSCILLATIONS

NASA-TN-D-IgA5 N63-19279 33

FREE STREAM

PRESSURE DISTRIBUTION ON FLAT PLATE BY SUPERSONIC

ROCKET JETS EXHAUSTING INTO FREE STREAM FLOW

NASA-TN-D-15D7 N63-I0206 ii

HEAT TRANSFER TO A SPHERE WITH A RETRDROCKET

EXHAUSTING INTO A FREESTREAM

NASA-TN-D-1535 N63-IOT33 13

EFFECT DF FORWARD-FACING JET ON BOW SHOCK OF BLUNT

BODY IN SUPERSONIC FREE STREAM

NASA-TN-D-16C5 N63-13186 CZ

FREE VIBRATION

AERODYNAMIC DAMPING OF 0.02 SCALE SATURN SA-I

MODEL VIBRATING IN FIRST FREE-FREE BENDING MODE

NASA-TN-D-Ig56 N63-21057 02

FREON

BREAKDOWN VOLTAGES OF FREUN GASES AND SULFUR

HEXAFLUCRIDE AT LOW PRESSURE

NASA-TN-D-1761 N63-16990 Ii

FREON 12

FLUTTER OF 45-DEC SWEPTBACK WING IN AIR AND

FREON-12 IN TRANSONIC WIND TUNNEL

NASA-TN-D-1616 N63-132BI 33

AERODYNAMIC CHARACTERISTICS OF ELASTIC CANARD

FUSELAGE CCNFIGURATICN OF NUCLEAR POWERED aIRPLANE

IN AIR AND FREDN-12 AT MACH NUMBERS UP TO 0.92

NASA-TN-D-17£2 N63-19178 D3

FREQUENCY DISTRIBUTION

TABLES FOR THE INTEGRAL OF A CIRCULAR EIVARIATE

FREQUENCY DISTRIBUTION FUNCTION

NASA-TN-D-1819 N63-18160 20

FRICTION

GAS DYNAMICS, COMEUSTICN PHYSICS, SHOCK WAVE

PROPAGATION, EXTERNAL FRICTION, HEAT EXCHANGE,

SUPERSONIC FLOH, DENSITY DISTRIBUTION

N&SA-TT-F-79 N63-12262 II

INFLUENCE OF MICROSTRUCTURAL INCLUSIONS ON WEAR

AND FRICTION OF NICKEL AND IRON ALLOYS IN VACUUM

ENVIRONMENT

NASA-TN-D-17C8 N63-15769 17

FROZEN FLOW

EFFECTS OF REGENERATIVE AND RADIATION COOLING ON

THRUSTOR PERFCRMANCE FOR FROZEN FLOW

NASA-TN-D-1736 N63-236T@ 23

FRUSTUM

TORQUE INDUCED BY MAGNETIC FIELD ON ROTATING

CYLINDERS, CCNES AND CONE FRUSTUMS

NASA-TR-R-12g N63-12596 29

FUEL VALVE

COUPLING, VALVEv AND FLOWYETER FOR TRANSFER OF

LI_ID FLUORINE

NASA-TN-D-1727 N63-16989 15

FUSELAGE

EFFECT OF CROSS-SECTION SHAPE ON AERODYNAMIC

CHARACTERISTICS OF BODIES AT MACH 2.50 TO 4,63 -

FUSELAGE DESIGN

NASA-TN-D-1620 N63-13TI8 02

AERODYNAMIC CHARACTERISTICS OF ELASTIC CANARD

FUSELAGE CONFIGURATION OF NUCLEAR POWERED AIRPLANE

IN AIR AND FREON-IB AT MACH NUMBERS UP TO 0,92

NASA-TN-D-1Tg2 N63-19178 03
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G FORCE SUBJECT INDEX

G
G FORCE

G-FORCES FROM GUST ACCELERATION OF TWIN ENGINE

TURBOPROP AIRCRAFT

NASA-TN-D-Ig25 N63-18235 C4

GALVANOMAGNETISM

GALVANOMAGNETIC EFFECTS IN POLYCRYSTALLINE

SEMICONDUCTORS

NASA-TN-D-1840 N63-22709 09

GAMMA RADIATION

DETECTOR FOR LOW ENERGY GAMMA RAY ASTRONOMY

EXPERIMENTS

NASA-TN-D-1693 N63-13795 15

GAS ANALYZER

HELIUM _ AIR - IONIZATION GAUGE FOR DETERMINING

PERCENTAGE CCMPCSITICN OF GASEOUS MIXTURES

NASA-TN-D-1597 N63-I1619 15

GAS BAG

SLOSH DAMPING EFFECTIVENESS OF POSITIVE EXPULSICN

BAGS AND DIAPHRAGMS IN SPHERICAL TANKS

NASA-TN-O-1712 N63-[6601 II

LANDING _ IMPACT CHARACTERISTICS CF REENTRY

VEHICLE HAVING MULTIPLE-AIR BAG LOAD-ALLEVIATION

SYSTEM - DYNAMIC TEST MODEL

NASA-TN-D-1934 Nb3-18772 3C

GAS CHROMATOGRAPHY

GAS CHROMATOGRAPHIC MEASUREMENT OF TRACE

CONTAMINANTS IN SIMULATED SPACE CABIN

NASA-TN-D-1825 N63-13189 07

GAS COOLING SYSTEM

GASEOUS-FILM COOLING OF ROCKET COMBUSTION CHAMB2R

NASA-TN-D-1988 N63-21895 27

GAS DYNAMICS

NASA-UNIVERSITY CONFERENCE ON SPACE - NUCLEAR,

CHEMICAL ANO ELECTRIC PROPULSION - AERODYNAMICS,

GAS DYNAMICS AND PLASMA PHYSICS - VOL IT

NASA-SP-LI, VCL. 2 N63-I15C2 29

GAS DYNAMICS IN SPACE EXPLORATION

NASA-SP-24 Nb3-I1514 II

GAS DYNAMICS, COMBUSTION PHYSICS, SHOCK WAVE

PROPAGATION, EXTERNAL FRICTICN, HEAT EXCFANGE,

SUPERSCNIC FLCW, DENSITY DISTRIBUTION

NASA-TT-F-79 N63-12262 Ii

CHARACTERISTICS OF MARS AND VENUS ATMOSPHERE

FROM GAS DYNAMICS OF SPACE PROBE VEHICLE

NASA-TN-D-I770 N_3-148C6 29

GAS FLOW

AVERAGE SKIN FRICTION IN TORBULENT AND LAMINAR

FLCW

NASA-TR-R-IZ3 N63-13105 C2

PRODUCING HIGM-ENTHALPY SHORT-DURATION HYPERSONIC

GAS FLOW WITH EXPANSION TUBE

NASA-TR-R-133 N&3-13106 02

LAMINAR ISOTHERMAL C_AXIAL FLOW STREAMS CF

DIFFERENT DENSITIES

NASA-TN-D-1534 N63-13283 2C

EXPERIMENTAL EFFECT OF GAS FLOW TRANSIENTS ON HEAT

EMISSION OF BURNING LIQUID DROPS IN A ROCKET

COMBUSTOR

NASA-TN-D-1576 N63-13951 26

PERFORMANCE CAPABILITY OF SINGLE-CAVITY VORTEX

GASEOUS NUCLEAR ROCKETS

NASA-TN-D-1579 N63-15693 II

GAS MIXTURE

SAMPLING STUDIES DOWNSTREAM OF HYDROGEN-NITROUS

OXIDE-DILUENT FLAMES

NASA-TN-D-152E N63-10201 22

HEAT TRANSFER AND PRESSURE DISTRIBUTIONS ON A

HEMISPHERE-CYLINOER AND A BLUFF-AFTERBOD_ MODEL IN

METHANE-AIR COMBUSTION PRODUCTS AND IN AIR

NASA-TN-D-1503 N63-I0534 -13

HELIUM & AIR - IDNIZATICN GAUGE FOR DETERMINING

PERCENTAGE COMPOSITION OF GASEOUS MIXTURES

NASA-TN-D-15g7 N63-1161g 15

COMBUSTION TESTS CF OXYGEN-HYDROGEN-HELIUM GAS

MIXTURES AT LOADING PRESSURES UP TO 8OO0-PSI

NASA-TN-D-IB92 N63-22598 26

GAS SPECTROSCOPY

SPECTROMETRIC MFASUREMENTS CF GAS TEMPERATURES IN

ARC HEATED JETS AND TUNNELS

NASA-TN-D-I960 N63-22712 13

GAS TURBINE

ELECTRIC MODEL FOR HYDRAULIC DESIGN OF AIR COOLING

SYSTEMS FOR MULTISTAGE GAS TURBINES

NASA-TT-F-78 N63-15237 06

GAUSS FUNCTION

MATHEMATICAL MODEL _OR EXTREME VALUE CF WING-

VELOCITY PROFILE BASED CN MULTIVARIATE GAUSSIAN

DISTRIBUTION CF HCRIZCNTAL COMPONENT

NASA-TN-_-IBI3 N63-18461 33

GAUSS HYPE'_GEOKETRIC FUNCTILN

NASA-TN-D-1735 N63-20889 20

GEMINI SPACECRAFT

CONFERENCE ON PEACEFUL USE CF SPACE, 1962 -

_ERCURY, APOLLO, GEMINI PROJECTS, METEOROLOGICAL

COMMUNICATION SATELLITES

NASA-S2-_ N63-II137 Cl

GENERATOR

SOLAR CELL GENERATORS FCR SATELLITP POWER SUPPLY -

DESIGN IHEORY

NASA-TN-D-I_O4 N63-20606 06

GEOCHEMISTRY

RARE-EARTH ELFMENT OIFFEREhIIATIDN IN MACMATIC

PROCESS - ALKALINE INTRbSIC,NS AND GSOCF;EMISTRY

NASA-TT-F-II9 N63-226C2 12

GEODETIC POSITION

GEODETIC PARAPETFRS FOR ORBITAL CALCULATIONS

NASA-TN-D-Ie47 N63-1642g 29

TESSERAL H_RMCNICS CF GRAVITATIONAL FIELC AND

GEODETIC DATUW S_IFT DERIVTE F_L_ CAWERA

OBSERVATIONS CF SATbLLITFS

NASA-TN-_-I845 Nb3-16994 12

GEOMAGNETIC ANOMALY

LOW ENERGY CEC_ACNETICALLY TRAPPED PRCTCNS - i_E

ANDMALGLS CONPD_IrNT

NASA-TN-D-LE79 N63-13102 28

GEOMAGNETIC FIELD

MAGNETIC FIELD CP A VCDEL RADIATICN aELT

NAS_-TN-D-I447 N_3-10309 28

MAGNETIC FIELD OF RAOIATION BELTS - TRAPPED

PARTICLES

NASA-TN-D-1762 N63-17141 12

INTERACTION BETWEEN A NEUTRAL STREAM CF ICNIZEC

SOLAR CCRPOSCLES WITH THE PAGNETIC CIPCLE FIELC OF

EARTH

NASA-TR-R-12C N63-18472 12

GEOMAGNETICALLY TRAPPED PARTICLE

LOW ENERGY GECMAGNETICALLY TRAPPED PRCTCNS - THE

ANCMALCLS COMPONENT

NASA-TN-O-1679 N63-13102 28

MAGNETIC FIEL_ OF RADIATION BELTS - TRAPPED

PARTICLES

NASA-TN-D-1762 N63-17141 12

GEOMETRY

GEOMETRY OF LUNAR ORBITS FRCM EARTH-MCON

TRAJECTCRY

NASA-TN-D-17BD NEB-L523B 29

FORMATION OF DETONATION WAVES BY OXYGEN-HYDROGEN

FUEL MIXTURE IN VARIABLE GECMETRY TUBES

NASA-TN-D-LOB3 N63-16746 Ii
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SUBJECT INDEX HEAT TRANSFER

GEOMETRIC PROPERTIES AND ELASTIC STRESS

DISTRIBUTIONS IN CASSINIAN DOMES

NASA-TN-D-IT4I N63-18232 23

GEOPHYSICS

NASA-UNIVERSITY CONFERENCE ON SPACE - ROCKETS,

GEOPHYSICS, ASTRONOMY, CELESTIAL MECHANICS AND

BIOASTRONAUTICS - VOL I

NASA-SP-IIt VOL. i N63-I1501 29

GEOPHYSICS AND ASTRONOMY IN SPACE EXPLORATION

NASA-SP-13 N63-I1503 12

GLASS

LUNAR ORIGIN OF TEKTITES - AERODYNAMIC HEATING

NASA-TN-D-IS56 N63-I2929 29

GLASS SHIELD

CALCULATED RESULTS FOR TRANSIENT HEATING AND

MELTING OF GLASS SHIELD AT STAGNATION POINT OF

REENTERING ICBM

NASA-IN-D-1643 N63-15347 30

GRAVITATION, GRAVITY

POSTURAL REFLEXES IN ANIMALS UNDER INCREASED AND

DECREASED GRAVITY - ADARTION UNDER WEIGHTLESSNESS

NASA-IT-F-130 N63-13222 16

GRAVITATIONAL FIELD

TESSERAL HARMONICS OF GRAVITATIONAL FIELD AND

GEODETIC DATUM SHIFT DERIVED FROM CAMERA

OBSERVATIONS OF SATELLITES

NASA-IN-D-1848 N63-16994 12

GROOVE

DIRECTIONAL EMISSIVITY AND REFLECTIVITY OF RADIANT

ENERGY FRCM SPECULAR_ GRAY, ISOTHERMAL GROOVES

NASA-TN-D-18T4 N63-19179 II

ANGULAR DISTRIBUTION OF EMITTED AND REFLECTED

RADIANT ENERGY FROM DIFFUSE GRAY ASYMMETRIC

GROOVES

NASA-IN-D-1987 N63-236BO 23

GROUND CONTROL

AIRCRAFT STATIC PRESSURE SYSTEM CALIBRATION BY

GROUND CAMERA AND GROUND RADAR METHODS

NASA-TN-D-2012 N63-19858 33

GROUND EFFECT

LINEARIZED THEORY OF WIND-TUNNEL JET-EOUNDARY

CURRECTIONS AND GROUND EFFECT FOR V/STOL AIRCRAFT

NASA-TR-T-124 N63-10219 04

AERODYNAMIC CHARACTERISTICS IN GROUND EFFECT OF A

LARGE SCALE MODEL

NASA-TN-D-ISS7 N63-11617 02

LOW SPEED WIND TUNNEL ANALYSIS OF ANNULAR-JET

CONEIGURATION IN GROUND RANGE

NASA-TN-D-ITT9 N63-14589 02

GUIDANCE

GUIDANCE PERTURBATIONS FOR A LOW-THRUST MARS ORBIT

MISSION USING SNAP-B

NASA-IN-D-1433 N63-10734 22

CONTROL, GUIDANCE, AND NAVIGATION OF SPACECRAFT

NASA-SP-17 N63-115OT 22

GUIDANCE SCHEME USING APPROXIMATE SOLUTIONS OF

TRAJECTORY EQUATIONS TO CGNTROL THE AERODYNAMIC

SKIP FLIGHT OF REENTRY VEHICLE

NASA-IN-D-1923 N63-191BC 30

ORBITAL FLIGHT HANDBOOK - CALCULATION OF PARKING

ORBITS, MISSION AND GUIDANCE _ CONTROL RE{UIREMENT

NASA-SP-33v PT, 3 N63-21103 32

GUST

G-FORCES FROM GUST ACCELERATION OF TWIN ENGINE

TURBOPROP AIRCRAFT

NASA-TN-D-I925 N63-18235 04

GUST LOAD

NUMERICAL LIFTING-SURFACE METHOD TO CALCULATE

DIRECT GUST FORCES AND MOMENTS ON WINGS AT

SUBSONIC SPEEDS

NASA-TN-O-1501 N63-12927 03

H
HALF-CONE

PRESSURE AND HEAT-TRANSFER MEASUREMENTS OF FLAT

FACE OF BLUNTED IO DEG HALF-CONE BODY OR SEMIDISK

AT MACH 6.15

NASA-TN-D-1628 N63-15507 I3

HALOGEN

USING HALOGENS FOR CHEMICAL REGENERATION OF

THERMIONIC DIODE SURFACES

NASA-TN-D-1877 N63-18662 07

HAMMERHEAD CONFIGURATION

STATIC _ DYNAMIC BUFFETING OF HAMMERHEAD LAUNCH

VEHICLE WITH PAYLOAD DIAMETER GREATER THAN BOOSTER

DIAMETER

NASA-TN-D-Ig82 N63-22600 02

HANDLING QUALITY

SIMULATOR STUDY OF LATERAL-DIRECTICNAL HANDLING

QUALITIES OF PROPELLER STOL TRANSPCRT AIRPLANE

NASA-TN-O-1773 N63-15526 -04

HANDLING QUALITIES OF SUPERSONIC TRANSPORTS IN

HIGH SPEED CRUISING FLIGHT USING PILOTE_

SIMULATORS

NASA-TN-D-188B N63-15563 I0

HANSEN LUNAR THEORY

MODIFICATION OF HANSEN LUNAR THEORY

NASA-IN-D-1745 N63-16575 29

COMPUTER PROGRAM FOR PLANETARY PERTUREATICN

COMPUTATIONS USING HANSEN THEORY

NASA-TN-D-189B N63-19371 05

APPLICATION OF VON ZEIPEL AND VODIFIED HANSEN

METHODS TO ARTIFICIAL SATELLITE CRPIT CALCULATIONS

NASA-TN-D-2094 N63-23685 22

HAZARD

LUNAR SURFACE EALLISTICS, HAZARDS _F SPACECRAFT

LANOING CR LAUNCHING, PARTICLES - EXHAUST GASES

NASA-TN-O-1526 N63-13515 29

HEAT EFFECT

INFLUENCE OF LOW HEATING RATE CN I_SULATION

EFFECTIVENESS DF THIN SECTIONS EF TYPICAL

COMPOSITE A_LATIVE MATERI_LS

NASA-TN-D-I889 N63-18466 23

THERMAL PROTECTION MATERIALS - REENTRY

APPLICATIONS INVOLVIN_ LONG HEAT PERIODS AND

HIGH TOTAL HEAT LOADS

NASA-TN-D_I814 N63_18659 19

HEAT EXCHANGER

HYPERSONIC II-INCH CERAMIC-HEATED WIND TUNNEL -

DESIGN, OPERATION, AND TESTING

NASA-TN-O-159B N63-13096 I0

HEAT FLUX

BOILING HEAT FLUX IN CHANNEL FLOW - CRITICALITY

FACTOR

NASA-IN-D-1656 N63-17514 _3

HEAT TRANSFER kITH LAMINAR FLOW IN CCNCENTRIC

ANNULI WITH CONSTANT AND VARIABLE WALL TEMPERATURE

AN_ HEAT FLUX

NASA-TN-D-1972 N63-20324 13

HEAT SHIELD

SKID LANOING OF SPACECRAFT MODELS ON HEAT SHIELD

NASA-TN-D-1624 N63-15305 30

HEAT SINK

POWER TRANSISTOR COOLING IN SPACE ENVIRONMENT WITH

HEAT SINK RADIATION AND CONDUCTION AS MODE OF

HEAT TRANSFER

NASA-TN-O-1753 N63-18459 09

HEAT TRANSFER

HEAT TRANSFER CHARACTERISTICS OF RADIATOR FINNED-

TUBE CONFIGURATIONS

NASA-TN-D-1435 N63-10173 13

HEAT TRANSFER TO A SPHERE WITH A RETROROCKET

EXHAUSTING INTO A FREESTREAM
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HEAT TREATMENT SUBJECT INDEX

NASA-TN-D-1535 N63-10733 13

NITROGEN AND OXYGEN RECOMBINATION AT OXIDE

SURFACES, EFFECT OF TESLA DISCHARGE ON

RECOMBINATION HEAT TRANSFER

NASA-TN-D-1567 N63-I1742 13

HEAT TRANSFER FROM FLAT PLATE TO AIRSTREAM HAVING

LARGE AMPLITUDE OSCILLATIONS

NASA-TR-R-142 N63-12597 13

BOILING HEAT TRANSFER UNDER FORCED CONVECTION IN A

HEATEO TUBE

NASA-TN-O-[5_3 N63-13965 13

HEAT AND FLUID FLOW COMPUTATIONS - FORTRAN DIGITAL

COMPUTER

NASA-TN-D-1664 N63-16290 23

EFFECT OF RADIANT HEAT COMPONENT ON HEAT TRANSFER

IN VACUUM SUBLIMATION

NASA-TT-F-LT6 N63-19B65 13

EFFECT OF VARIABLE THERMAL PROPERTIES AND

TEMPERATURE OISTRIBUTION ON ONE-DIMENSIONAL HEAT

TRANSFER IN RADIATING PINS OF ELECTRIC MOTOR

NASA-TN-D-1878 N63-22111 13

VISCOSITIES AND THERMOCDNDUCTIVITIES OF GASES AT

HIGH TEMPERATURES SUITABLE FOR HEAT TRANSF2R

CALCULATIONS

NASA-TR-R-132 N63-22862 13

HEAT TREATMENT

HEAT ADDITION IN THE EMPIRICAL CORRELATION OF VCIC

FRACTIONS FOR STEAM-WATER FLOW

NASA-TN-O-1440 N63-10115 13

HEATING

Z-FUNCTION SOLUTIONS FOR MOTION AND HEATING DURING

ATMOSPHERE ENTRY FROM L_UATORIAL ORBITS OF

ROTATING PLANETS

NASA-TN-D-1555 N63-12666 29

HELICAL INDUCER

CAVITATION AND NONCAVITATICN PZRFORMANCE OF A FLAT

PLATE HELICAL INDUCER

NASA-TN-O-1439 N63-10336 11

HELICOPTER

HOVERING CHARACTERISTICS Or ROTOR HAVING AIRFOIL

SECTION DESIGNED FOR UTILITY TYPE HELICOPTER

NASA-TN-D-1517 N63-10537 03

WIND TUNNEL TESTS OF MEDIUM-WEIGHT UTILITY

HELICOPTER AT FORWARD SPEEDS

NASA-TN-D-IBB7 N63-16430 04

HELICOPTER ROTOR

QUALITATIVE EVALUATION DF EFFECT OF HELICOPTER

ROTOR-BLADE TIP VORTEX ON BLADE AIRLOAOS

NASA-TN-D-163T N63-16160 03

HELIUM

HELIUM FILM COOLING, ON A HEMISPHERE AT SUPERSGNIC

SPEED

NASA-TN-D-1550 N63-10207 13

HELIUM & AIR - IONIZATION GAUGE FOR DETERMINING

PERCENTAGE COMPOSITION OF GASEOUS MIXTURES

NASA-TN-D-1597 N63-11619 15

STATIC AERODYNAMIC CHARACTERISTICS OF SHORT BLUNT

IO-DEG SEMIVERTEX ANGLE CONE IN HELIUM AT

SUPERSONIC SPEED

NASA-TN-D-164B N63-12701 02

THICKNESS GF HELIUM ION LAYER IN UPPER IONOSPHERE

NASA-TN-D-16B6 N63-13719 12

HELIUM PARAMETERS CALCULATED TO HIGH STAGNATION

TEMPERATURES AND PRESSURES BELOW CRITICAL DENSITY

TO ESTABLISH REAL GAS BEHAVIOR

NASA-IN-D-1632 N63-14207 ii

FLOW VISUALIZATION TECHNIQUES IN HELIUM AT MACH

15 _ 20 - SURFACE STREAMLINESt ATTACHED AND

SEPARATED AFTERBODY FLOW & STAGNATION POINTS

NASA-TN-D-1769 N63-14568 02

HELIUM CONCENTRATION CF VENT EXHAUSTING HELIUM AT

SONIC VELOCITY INTO SUPERSONIC STREAM OF AIR

NASA-TN-D-1787 N63-15773 26

COMPOSITION AND ENERGY SPECTRA OF SCLAR CCSMIC

RAYS - NOVEMBER 12, 1960 - SOLAR FLAREv HYDROGEN,

HELIUM, AND NUCLEI

NASA-TN-D-1764 N63-16293 2B

COMBUSTION TESTS CF CXYGEN-HYOBOGEN-HELIUM GAS

MIXTURES AT LOADING PRESSURES UP TO 8CO0-PSI

NASA-TN-D-IBg2 N63-22598 26

HEMISPHERE

HELIUM FILM CCCLING CN A HEMISPHERE AT SUPERSCNIC

SPEED

NASA-IN-O-1550 N63-10207 13

HEMISPHERE CYLINDER BODY

HEAT TRANSFER AND PRESSURE DISTRIBUTIONS CN A

HEMISPHERE-CYLINDER ANO A BLUFF-AFTERBGDY MCDEL IN

METHANE-AIR COMBUSTION PRODUCTS ANO IN AIR

NASA-TN-O-1503 N63-10534 13

HIGH SPEED FLYING

EFFECT OF ROUGH AIR ON CREW PERFORMANCE DURING

SIMULATED LOW ALTITUDE HIGH SPEEO FLIGHT

NASA-TN-D-1924 N63-18665 14

HIGH TEMPERATURE

SUBSONIC HIgH TEWPERATURE ARC HEATED WIND TUNNEL

TESTS FOR STRUCTURAL MATERIALS

NASA-TN-D-1621 N63-15345 10

COMPATIBILITY OF CESIUM VAPCR WITH SELECTED TEST

MATERIALS - REFRACTORY NETAL, PRECICUS METAL,

LIGHT METAL 6 NONMETAL AT HIGH TEMPERATURES

NASA-TN-O-1739 N63-19650 07

HIGH TEMPERATURE ALLOY

EXAMINATION CF MECHANICAL PROPERTIES CF TUNGSTEN

SHEET AT VERY HIGH TEMPERATURES

NASA-TN-O-I3[O N63-12926 I_

HILL LUNAR THEORY

HILL LUNAR THEORY MODIFICATIONS AND CCMPUTER

APPLICATIG,_ FOR SOLLTION OF THRtE-BCDY PRCBLEMS

NASA-TN-O-I540 N63-13713 29

RE_ARKS C_ FILL LLNAR THEORY - PART IT, DIRECT

LUNAR ORBITS AS SGLbTIONS TC OIFFERENTIAL EQUATION

NASA-TN-O-I541 N63-13714 29

HODOGRAPH METHOD

PERTURBATIONS C TRAJECTORY GF SATELLITE SUBJFCI TC

GRAVITY OF ONE CELESTIAL BODY IY ACCELERATICh

HODCGRAPH METHOD

NASA-CR-19 N63-21897 29

HORIZONTAL TAIL

EFFECT OF X-15 MANUAL FLIGHT CONTROL ANB STABILITY

SYSTEMS ON HORIZONTAL TAIL LOAD

NASA-TN-D-2O90 N63-22117 04

HOVERING

HOVERING CHARACTERISTICS OF ROTOR HAVING AIRFOIL

SECTION DESIGNED FOR UTILITY TYPE HELICOPTER

NASA-TN-D-1517 N63-10537 03

HOVERING STABILITY

V/TOL AIRCRAFT FLIGHT TEST WITH UNSHRCUOEC

PROPELLERS - STATIC & DYNAMIC STABILITY DURING

HOVERING 6 FLYING

NASA-TN-D-1965 N63-20607 04

HUMAN BODY

PHYSIOLOGICAL EFFECT OF SPACE FLIGHT CN HUMAN BODY

NASA-TT-F-IB6 N63-20613 16

HUMAN FACTOR

EFFECTS OF SPECTRAL CONTENT AND DURATION OF

PERCEIVED NOISE LEVEL

NASA-TN-D-IB73 N63-14430 23

HUMAN PERFORMANCE

BIOASTRONAUTICS - SPACE ENVIRONMENTI HUMAN

PERFORMANCE

NASA-SP-18 N63-11508 16
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SUBJECTINDEX HYPERSONICWINDTUNNEL

VISUAL BOUNDARY FOR HUMAN PERCEPTION OF VERTICAL

RATE OF DESCENT

NASA-IN-D-1591 N63-12703 14

MEASURING HUMAN TRANSFER FUNCTIONS - OETERMINATICN

OF VARIABLE GAINS USING ANALOG AUTOPILOT AND HUMAN

PILOT OPERATING FLIGHT SIMULATOR CONTROLS

NASA-TN-D-1782 N63-15241 14

HYDRAULIC SYSTEM

PLUM BROOK REACTOR - MEASUREMENT OF HYDRAULIC

CHARACTERISTICS

NASA-TN-D-IT25 N63-19177 I0

SOUND WAVE PERTURBATIONS IN HYDRAULIC LINES WITH

CLOSED-END SIDE BRANCH - FLOW & PRESSURE WAVES

NASA-TN-D-1876 N63-20604 II

HYDRAULICS

ELECTRIC MODEL FOR HYDRAULIC DESIGN OF AIR COOLING

SYSFEMS FOR MULTISTAGE GAS TURBINES

NASA-TT-F-78 N63-15237 C6

HYDROCARBON

YIELD OF NITRIC OXIDE FROM HYDROGEN & HYDROCARBONS

WITH NITROUS OXIDE

NASA-TN-D-I736 N63-15954 26

HYDROGEN

SAMPLING STUDIES DOWNSTREAM OF HYDROGEN-NITROUS

OXIDE-DILUENT FLAMES

NASA-TN-D-1528 N63-I0201 22

EFFECT OF HYDROGEN ON STRESS-RUPTURE AND FATIGUE

DF AN IRCN-, NICKEL-_ AND COBALT-BASE ALLOY

NASA-TN-D-1458 N63-IOBgB 33

APPLICATION CF FIELD-ION EMISSION ID ELECTROSTATIC

ROCKET ENGINES - IONIZATION LIFETIMES OF HYDROGEN,

LITHIUM, SOOIUM, RUBIDIUM, CESIUM, AND XENON

NASA-TN-D-1563 N63-12195 30

YIELD OF NITRIC OXIDE FROM HYDROGEN _ HYOROCAR_ONS

WITH NITRCbS OXIDE

NASA-TN-O-I736 N63-15954 26

COMPOSITION AND ENERGY SPECTRA OF SOLAR COSMIC

RAYS - NOVEMBER 12v 1960 - SOLAR FLARE, HYCRCGEN,

HELIUM, AND NUCLEI

NASA-TN-D-1764 N63-16293 2_

FORMATION OF DETONATION WAVES _Y OXYGEN-HY_RO_FN

FUEL MIXTURE IN VARIABLE GEOtAETRY TUBES

NASA-TN-D-19B3 N63-1674E II

NONAOIABATIC THEORY OF ELECTRON-HYDROGEN

SCATTERING

NASA-TN-O-1702 N63-18015 23
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AND ISOTOPIC COMPOSITION OF THE LEAD

NASA-TT-F-I13 N63-I1511 29

SOLAR ORIGIN OF ATMCSPHERIC ANC METEORIC XENON

DETERMINED BY ISOTOPIC ANALYSIS

NASA-TN-D-16B5 NB3-12595 29
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SUBJECT INDEX LATERAL CONTROL

IZSACK THEORY

SATELLITE ORBIT COMPUTATION PROGRAM FOR IZSAK

SECOND-ORDER SOLUTION OF VINTI DYNAMICAL PROBLEM

NASA-TN-D-1539 N&3-12928 29

J
JET

LINEARIZED THEORY OF WIND-TUNNEL JET-BOUNDARY

CORRECTIONS AND GROUND EFFECT FOR V/STOL AIRCRAFT

NASA-TR-T-I24 N63-IO21g 04

JET EFFECTS ON ANNULAR BASE PRESSURE AND

TEMPERATURE IN A SUPERSONIC STREAM

NASA-TR-R-125 N63-I17_9 02

EFFECT OF FORWARD-FACING JET ON BOW SHOCK OF BLUNT

BODY IN SUPERSONIC FREE STREAM

NASA-TN-D-IBO5 N63-13186 02

AERODYNAMIC EFFECTS AHEAD OF RECTANGULAR SONIC

JETS EXHAUSTING FROM A FLAT PLATE

NASA-TN-D-18OO N63-16186 II

JET AIRCRAFT

JET-TRANSPORT SIMULATORS FOR LANDING-CONTACT

CONDITIONS

NASA-TN-O-1495 N63-10535 10

FLIGHT EVALUATION OF LUNAR LANDING TRAJECTCRIES

USING JET VTOL TEST VEHICLE

NASA-TN-D-IB49 N63-12593 2g

JET EXHAUST
LUNAR SURFACE BALLISTICS, HAZARDS DF SPACECRAFT

LANDING OR LAUNCHING, PARTICLES - EXHAUST GASES

NASA-TN-D-1526 N63-13515 29

AERODYNAMIC EFFECTS AHEAD CF RECTANGULAR SCNIC

JETS EXHAUSTING FROM A FLAT PLATE

NASA-IN-D-IBOO N63-1EI86 II

PRESSURE DISTRIBUTION CN FLAT PLATE WITH

SUPERSONIC JET EXHAUSTING NORMAL TO SURFACE -

SECOND JET INTERFERENCE FOR DIRECTIONAL CONTROL

NASA-TN-D-1935 N63-18211 33

JET FLOW

THEORY OF JET ATOMIZATION

NASA-TT-F-129 N63-2294U CZ

SUPERSCNIC WIND IUNNEL DETERMINATION OF NOZZLE

HINbE-MOMENT COEFFICIENTS FOR SATURN I WITH &

WITHOUT JET FLOW

NASA-TN-D-I962 N63-237E6 02

JET MIXING

FLOW PATTERN WITHIN CONSTANT PRESSURE COMPRESSIBLE

TURBULENT JET MIXING REGION

NASA-TN-D-1894 N63-15323 II

JET TRANSPORT

WIND TUNNEL TEST OF GROUND EFFECT OF 35-OEG SWEPT-

BACK WING JET TRANSPORT EGUIPPED WITH EOUNOARY

LAYER CCNTROL, TRAILING & LEADING EDGE FLAPS

NASA-TN-D-1884 N63-15922 C3

JUNO II LAUNCH VEHICLE

JUNO II PRCGRAM - S-46 SATELLITE

NASA-TN-D-608 N63-12252 32

K
KARMAN THEORY

POSTBUCKLING EFFECTS ON FLUTTER OF SIMPLY

SUPPORTED RECTANGULAR PANELS AT SUPERSONIC SPEEDS

BY VON KARMAN THEORY

NASA-TN-D-1615 N63-13717 33

KEPLER LAW

PERIODIC SOLUTION OF RESTRICTED THREE BODY PROBLEM

AS ANALYTIC CONTINUATION GF KEPLERIAN ELLIPTICAL

MOTIONS

NASA-TN-D-IBS9 NB3-15421 20

ELLIPTICAL ORBITS - ECCENTRICITY ANO ANOMALY DATA

COMPUTER SOLUTION OF KEPLER EQUATION

NASA-TR-R-15B N63-16258 29

KINETICS

LAMINAR BOUNDARY SEPARATION INUUCED BY CONICAL

FLARES ON CYLINDER BODY OF REVOLUTION AT ZERO

ANGLE OF ATTACK

NASA-TR-R-146 N63-14972 02

L
LABORATORY

LABORATORY TECHNIQUES IN SPACE ENVIRONMENT

RESEARCH

NASA-SP-26 N63-I1516 23

LAGRANGE EQUATION

LAGRANGE THEORY CF THREE-BCDY PRCBLEM - CELESTIAL

MECHANICS

NASA-TN-D-141? N63-12074 05

LAMBERT SURFACE

PASSIVE REFLECTOR COMMUNICATION SATELLITE WITH

LAMBERTIAN ECHC SURFACE

NASA-TN-D-1841 N63-20601 32

LAMINAR BOUNDARY LAYER

CROSS FLOWS IN LAMINAR COPPRESSIBLE _DUNDARY

LAYERS

NASA-TR-R-IO7 N63-18471 Ii

LAMINAR FLOW

HEAT TRANSFER IN LAMINAR FLOW OF INCCMPRESSIHL[

FLUIDS

NASA-TN-D-1527 N63-12478 Ii

AVERAGE SKIN FRICTION IN TURBULENT AND LAMINAR

FLOW

NASA-TR-R-123 N63-13105 02

L_MINAR ISCTHERVAL COAXIAL FLOW STREAMS CF

DIFFERENT DENSITIES

NASA-TN-D-1534 N63-13283 2C

HEAT TRANSFER WITH LAMINAR FLOW IN CONCENTRIC

ANNULI WITH CONSTANT _ND VARIABLE WALL TEMPERATURE

AND HEAT FLUX

NASA-TN-D-1972 N63-20324 13

LAMINAR HEAT TRANSFER

HEAT IRANSFER IN LAMINAR FLOW CF INCDMPRFSSIELE

FLUIDS

N_SA-IN-D-1527 N63-12478 II

HEAT TRANSFER WITH LAMINAR Flaw IN CONCENTRIC

ANNULI WITH CONSTANT AND VARIABLE WALL TEMPERATURE

AND HEAT FLUX

NASA-TN-D-I972 NE3-20324 13

LANDING

JET-TRANSPORT SIMULATORS FOR LANDING-CONTACT

CONDITIONS

NASA-TN-D-IA95 N63-10535 IC

LANDING _ IMPACT CHARACTERISTICS OF REENTRY

VEHICLE HAVING MULTIPLE-AIR BAG LOAD-ALLEVIATION

SYSTEM - DYNAMIC TEST FCDEL

NASA-TN-U-IQ34 N63-18772 30

LANDING GEAR

SUPERSONIC TRANSPORTS - AIRCRAFT ANO LANDING-GEaR

FACTORS AND RESPONSE TC RUNWAY RCUGHNESS

NASA-TN-D-14g2 N63-10624 04

LANDING CHARACTERISTICS OF WINGED REENTRY VEHICLE

WITH ALL-SKID LANDING GEAR HAVING YIELCING METAL

SHOCK ABSORBERS

NASA-TN-D-1496 N63-1OT97 30

TRICYCLE SKID-TYPE LANDING GEAR SYSTEM - EQUATIONS

OF MOTION FOR X-15 VEHICLE SLIOECUT DYNAMICS

NASA-TN-D-1828 N63-16298 30

LAPLACE EQUATION

WAVE FUNCTION DF MULTIVALENT ATOM FROM LINEAR

DETERMINANTS FCRMULATED FROM LAPLACE THEOREM

NASA-TT-F-153 N63-20610 23

LATERAL CONTROL

LATERAL RANGE CONTROL BY BANKING DURING INITIAL

PHASES OF SUPERCIRCULAR REENTRIES

NASA-TN-D-1511 N63-1032_ 32

1-29



LATERAL STABILITY SUBJECT INDEX

LATERAL STABILITY

STATIC LATERAL ANO LONbITUDINAL STABILITY

CHARACTERISTICS OF MODELS OF BLUE SCOUT AND

BLUE SCOUT, JR. RESEARCH VEHICLES

NASA-TN-D-1931 N63-IB46B 02

LATERAL STABILITY AND CONTROL

SIMULATOR STUDY OF LATERAL-DIRECTIONAL HANDLING

QUALITIES OF PRCPELLER STGL TRANSPORT AIRPLANE

NASA-TN-D-17?3 N63-15526 04

LAUNCH DEFLECTOR

LAUNCH DEFLECTOR DESIGN CRITERIA AND SATURN C-I

OEFLECTCR FGR EXHAUST JET ENERGY DISTRIBUTICN

NASA-TN-D-1275 N63-14025 31

LAUNCH TIME

EARTH-MCGN TRAJECTORIES - TABLE_ 6 DATA FOR

SPECIFIC LAUNCH TIMES

NASA-SP-36, PT. 3 N63-21106 32

LAUNCH VEHICLE

NOISE MEASUREMENTS DURING CAPTIVE AND LAUNCH

FIRINGS OF A LARGE RGCKET-PCWERED VEHICLE

NASA-TN-D-}502 N63-10650 27

LAUNCH VEHICLES OF THE NATIONAL LAUNCH VEHICLE

PROGRAM, NASA P_OGRAMS

NASA-SP-IO N¢3-LOTI2 31

AERODYNAMICS GF SPACE VEHICLES

NASA-SP-23 N63-I1513 02

STRUCTURES F_R SPACE SCIENCE - WINGED VEHICLES,

PLANETARY ENTRY VEHICLES, CONFIGURATION AND DESIGN

NASA-SP-28 N63-1151B 34

SPACECRAFT A_O LAUNCH-V[HICLE PERFORMANCEt MISSICN

ORERATICNS, AERCMEDICAL ANALYSIS, PILOT

PERFORMANCE, PILOTS FLIGHT REPORT

NASA-SP-12 N63-I1990 32

FEASIBLE SCLAR PRCBES FROM PRESENT PLANNED VEHICLE

TECHNOLOGY - SATURN ROCKET - CENTAUR VEHICLE

NASA-TN-D-[747 N63-15055 32

TIME-OPTIMAL CChTRCL THEORY APPLIED TO LAUNCH

VEHICLE PITCH AND ATTITUDE CUNTROL

NASA-TN-D-IE95 N63-15775 30

LAUNCH VEHICLE MODELS FOR MANNED LUNAR SPACE

FLIGHT - BUFFET PRESSURE TEST

NASA-TN-D-1633 N63-16289 02

CONTROL OF LARG_ LAUNCH VEHICLE WITH LINITED

THRUST VECTURING IN PRESENCE GF WINDS

NASA-TN-D-I951 N@3-19609 30

STATIC _ OYNAMIC BUFFETING OF HAMMERHEAD LAUNCH

VEHICLE WITH PAYLOAD DIAMETER GREATER THAN BOCSTER

DIAMETER

NASA-TN-D-Ig82 N63-22C00 02

DYNAMIC RESPONSE OF RISING AND FALLING BALLOON

WIND SENSORS FOR ESTIMATES OF WIND LOADS ON LAUNCH

VEHICLES

NASA-TN-O-IB2£ N63-23362 3C

AEROELASTIC MODEL APPROACH FOR PREDICTION OF

BUFFET 8ENDING LOADS DN LAUNCH VEHICLES

NASA-TN-D-2022 N63-23682 02

LAUNCHING

USE OF HIGH-PERFORMANCE AIRCRAFT AS FIRST-STAGE

BOOSTER FOR AIR-LAUNCHING SOLID FUEL ROCKET -

OPERATIONAL ASPECTS

NASA-TN-D-1279 N63-12192 OA

LUNAR SURFACE BALLISTICSt HAZARDS OF SPACECRAFT

LANDING OR LAUNCHING, PARTICLES - EXHAUST GASES

NASA-TN-D-1526 N63-13515 29

LEAD

ORIGIN OF TEKTITES - URANIUM ANC LEAD IN SAMPLES

AND ISOTOPIC COMPOSITION OF THE LEAD

NASA-TT-F-I13 N63-11611 29

LEAD TELLURIDE

TRANSPORT PROPERTIES OF POLAR SEMICONDUCTORS WITH

EMPHASIS ON LEAD TELLURIDE - USE IN THERMCELECTRIC

POWER GENERATION

NASA-TN-D-1695 N63-14276 15

LEADING EDGE

SURFACE PRESSURE CN DELTA WINGS WITH ROUNDED

LEADING EDGES AND CORNERS AT HYPERSCNIC SPEEDS

NASA-TN-D-195g N63-18136 03

LEADING EDGE FLAP

WIND TUNNEL TEST CF GROUND EFFECT OF 35-DEC SWEPT-

BACK WING JET TRANSPORT ECUIPPED WITH BOUNDARY

LAYER CGNTROL, TRAILING 8 LEADING EDGE FLAPS

NaSA-TN-D-IBB4 N63-15922 03

LEADING EDGE SWEEP

PRESSURE DISTRIBUTICNS ON 3 RIGID WINGS SIMULATING

PARAWINGS WITH VARIED CANCPY CURVATURE AND LEADING

EDGE SWEEP AT MACH 2.29 TO 4.65

NASA-TN-O-1618 N63-14252 03

SUBSONIC, STATIC _ DYNAMIC STABILITY OF FLAT PLATE

DELTA WING WITH LEADING EDGE SWEEP aNGLE CF 70 TO

84-DEG

NASA-TN-D-IB22 N63-18129 03

LEAKAGE

AIR LEAKAGE MEASUREMENT OF PLUM BROCK REACTOR

VESSEL

NAgA-TN-D-IT91 N63-1620g 23

LEAST SQUARES METHOD

A DATA REDUCTION WETHGD FOR CCMEUTING EFFECT OF

AOOITIONAL OBSERVATION CN PREVIOUS LEAST-SQUARES

ESTIMATES

NASA-TN-D-1599 N63-I1620 2C

LIFE SUPPORT SYSTEM

BIUASTR_,_AUTICS - SPACE ENVIROA_RENT, HUMAN

PERFCRMANCE

NASA-SR-18 N63-11508 16

LIFETIME

FATIGUE T_STINO OF METALS AND ALLOYS - STRAIN

CYCLING IN LCW AND INTERMEDIATE LIFE RANGE

NASA-TN-D-I_T4 N63-14250 33

LIFT

HOVERING CHARACTERISTICS CF RCIOR HAVING AIRFGIL

SECTION nESIGNED FUR UTILITY TYPE HELICOPTER

NASA-TN-D-1517 N63-I0537 03

INTEGRAL EQUATION RELATING GENERAL TIME-DEPENDENT

LIFT & DOWNWASH DISTRIBUTIONS OF FINITE WINGS IN

SUBSONIC FLOW

NASA-TN-D-1521 N63-11614 03

LIFTING TRAJECTORY FOR ABORTING VEHICLE AT

DYNAMIC PRESSURE CF A LUNAR KISSION

NASA-TN-D-ITT5 N63-15306 29

FLOW ANGLES IN VICINITY OF LIFTING FOREBODIES AT

MACH 2.CI

NASA-TN-D-1640 N63-153Bg 03

ATMOSPHERICCUANTITIES IN ROCKET TECHNOLOGY -

DYNAMIC PRESSURE, DRAG, LIFT, AXIAL FCRCES

NASA-TN-D-I_30 N63-18161 27

LIFTING REENTRY

LATERAL AND LCNGITUDINAL RANGES DF HYPERSDNIC

GLOBAL REENTRY VEHICLE EFFECTS OF BANK ANGLEr

BANKING PCSITICN AND OURATICN

NASA-TN-D-I@17 N@3-I31BB 30

BLUNTED RIGHT TRIANGULAR PYRAMIDAL LIFTING REENTRY

CONFIGURATION USING VARIABLE-SWEEP WING PANELS -

LONGITUOINAL AERCOYNAMICS AT MACH 0.4 TO l.C

NASA-TN-D-1518 N63-_3788 02

PRESSURE DISTRIBUTICN CN BLLNT DELTA WINGS AT

ANGLES OF ATTACK TO 90 DEG AND MACH 6.85 FOR LIFT

CONTRCL DF WINGED REENTRY VEHICLES

NASA-TN-D-IgSA N63-1B135 03

EFFECTS OF PEAK DECELERATICN CN RANGE SENSITIVITY

FOR MODULATED LIFT REENTRY

NASA-TN-O-1955 N63-21056 32
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SUBJECT INDEX LOW SPEED STABILITY

LIFTING SURFACE

NUMERICAL LIFTING-SURFACE METHOD TO CALCULATE

DIRECT GUST FORCES AND MOMENTS ON WINGS AT

SUBSONIC SPEEDS

NASA-TN-O-I50I N63-12927 03

INDUCED FLUID FLOW - LIFT AND DRAG THECRY OF

NONPLANAR LIFTING SURFACES

NASA-TR-R-13? NG3-1628B C3

LIGHT AIRCRAFT

MEASUREMENT OF RESPONSE OF LIGHT AIRCRAFT TO SONIC

BOOMS

NASA-TN-D-I?41 NB3_Ig27B C4

LIGHT METAL

COMPATIBILITY OF CESIUM VAPOR WITH SELECTED TEST

MATERIALS - REFRACTORY METAL, PRECIOUS METAL,

LIGHT METAL g NONMETAL AT HIGH tEMPERATURES

NASA-TN-D-1739 N6_|g&SO C7

LIGHT MODULATOR

TWO-PLATE ELECTRO-OPTIC CRYSTAL L[_Nt MODULATJ_n

NASA-TT-F-IOI N63=2042e 23

LINE CURRENT

MAGNETIC FIELD OF LINE CURRENT |_ TRANSVERSE

RAREFIED PLASMA STREAM

NASA-TN-D-1551 N63"12949 24

LINEAR SYSTEM

MODES CF CONTROL FOR LINEAR AUTONOMOUS _YS_N

NASA-TN-O-1589 N63_IOIBZ C9

LIQUID DROP

EXPERIMENTAL EFFECT OF GAS FLOW TRAkSIENTS ON PEAT

EMISSION OF BURNING LIQUID DRUMS IN A ROCKET

CDMBUSTOR

NASA-TN-O-157B N63-13951 26

LIQUID-FILLED SHELL

CATASTROPHIC FRACTURE CF LIQUID-FI_LED TANKS

UNDER IMPACT BY HIGH-VELOCITY PARTICLES

NASA-TN-O-1537 N63-16BBO 33

VIBRATION CHARACTERISTICS OF PRESSURIZEO

THIN-WALLED CIRCULAR CYLINDERS PARTLY PILLED WITH

WATER

NASA-TR-R-145 N63-_33_6 11

LIQUID NITROGEN

TFNSILE STRENGTH AND ELONGATION PROPERTIES OF

STEEL, NICKEL, ALUMINUM ANO TITANIUM ALLOYS IN

LIQUID-NITROGEN AND FLUORINE ENVIRONMENTS

NASA-TN-D-1706 N63-I4405 Is

LIQUID OXYGEN ILOX/

LUBRICATION CHARACTERISTICS OF BEARING STEEL IN

LIQUID OXYGEN IN ROCKET ENGINES

NASA-TN-O-1580 N63-L2591 17

• LIQUID PROPELLANT

LIQUID ROCKET PROPULSION

NASA-SP-19 NB3-IIscg 27

MASS OF LIQUID PROPELLANT WITHIN SPACECRAFT

PROPELLANT TANK SUBJECTED TO ZERO GRAVITY

NASA-TN-D-1571 N63-13303 15

LIQUID PROPELLANT ROCKET ENGINE

LICUIO ROCKET PROPULSION

NASA-SP-19 N63-tlSO9 27

LIQUID-VAPOR INTERFACE

EFFECT OF HA-7 SPACECRAFT ACCELERATIONS ANC

REENTRY DECELERATIONS ON THE LIQUID-VAPOR

INTERFACE IN A BAFFLED TANK

NASA-TN-D-1577 _63-11618 2b

SURFACE ENERGY EFFECT ON LIQUID-VAPOR INTERFACE

CONFIGURATION DURING WEIGHTLESSNESS

NASA-TN-D-1582 N63-12160 26

EFFECT OF CONTACT ANGLE AND SPACE VEHICLE TANK

GEOMETRY ON CONFIGURATION OF ROCKET PROPELLANT

LIQUID-VAPOR INTERFACE DURING WEIGHTLESSNESS

NA_A-TN-O-2075 NB3-236B4 O2

LITHIUM

APPLICATION CF FIELD-ION EMISSION TO ELECTROSTATIC

ROCKET ENGINES - IONIZATION LIFETIMES OF HYDROGEN,

LITHIUM, SODIUM, RUBIDIUM, CESIUM, AND XENCN

NASA-TN-D-1583 N63-12195 30

LOAD TEST

FATIGUE CRACK PROPAGATION PATIERNS FROM VARIABLE-

AMPLITUDE LDADINGS ON 2024-T4 ALUMINUM ALLOY

NASA-TN-D-IEG3 N63-18771 33

LOADING

VARIABLE-AMPLITUDE FATIGUE TESTS - EFFECT OF LOAD

NASA-TN-D-1522 N63-10799 33

THEORY AND APPLICATION OF FILAMENTARY STRUCTURES -

FILAMENT-WOUND PRESSURE VESSELS

NASA-TN-D-1692 N63-11057 34

AERODYNAMIC CHARACTERISTICS OF AIRCRAFT WITH DISK-

LOADI,WG FANS MOUNTED lh WINGS

NASA-TN-D-1650 N63-13100 03

BENDING MOMENT DISTRIBUTION OF OPTIMALLY LOADED

CAMBERED-SPAN kINGS

NASA-TN-D-15C5 NB3-131BI 03

LANDING E IMPACT CHARACTERISTICS OF REENTRY

VEHICLE HAVING MULTIPLE-AIR BAG LOAD-ALLEVIATION

SYSTEM - DYNAMIC TEST MODEL

NASA-TN-D-1934 N63-18772 30

LOGIC

MICROPOWER TRAhSISTOR LOGIC CIRCUITS FCR

SPACEBORNE CCMPUTERS

NASA-TN-D-14_Z ts63-12704 09

LONGITUDINAL CONTROL

BLUNTED RIGHT TRIANGULAR PYRAMIDAL LIFTING REENTRY

CONFIGURATION USING VARIAELE-SWEEP WING PANELS -

LONGITUDINAL AERCDYNAFICS AT MACH 0.4 TO 1.0

NASA-TN-D-151B Nb3-13788 02

LONGITUDINAL STABILITY

STATIC LATERAL AND LCNoITUOINAL STAEILITY

CHARACTERISTICS OF MC_ELS OF BLUE SCOUT AND

BLUE SCO_T, JR. RESEARCH VEHICLES

N_SA-TN-D-Ig31 N63-1BA6B 02

LONGITUDINAL STABILITY AND CONTROL

FLAP-TYPE CONTROL SURFACE PROVIDING LONGITUDINAL

TRIM C STABILITY

NASA-TN-D-2O30 N63-22047 03

LOW ALTITUDE

EFFECT OF ROUGH AIR ON CREW PERFCRMANCE DURING

SIMULATEC LOW ALTITUDE HIGH SPEED FLISHT

NASA-TN-D-1924 N63-18665 14

LOW DENSITY

DIRECT FLOW VELOCITY _EASbREMENTS IN LOW DENSITY

PLASMA

NASA-TN-D-1783 N63-15501 24

LOW ENERGY

LOW ENERGY GECMAGNETICALLY TRAPPED PROTONS - T_E

ANOMALOUS COMPONENT

NASA-TN-D-IE79 N63-13102 2_

DETECTOR FOR LOW ENERGY GAMMA RAY ASTRONOMY

EXPERIMENTS

NASA-TN-D-1693 N63-13795 15

LOW FREQUENCY

LOW FREQUENCY POWER SPECTRUM OF COSMIC-RAY

VARIATIONS DURING IGY

NASA-TN-D-16B4 N63-14426 28

LOW POWER

LOW-POWER TEST OF PLUM BRCOK REACTOR CORE

NASA-TN-D-1560 N63-13182 10

LOW PRESSURE

OIRECT CURRENT EXPERIMENT ON LOW PRESSURE PLASMA

luNIZATIO,_

NASA-TN-D-165q N63-14805 24

LOW SPEED STABILITY

LOW SPEED WIND SWEEP EFFECT ON PARAWINGS WITH
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LOW SPEED WIND TUNNEL SUBJECT INDEX

EQUAL-LENGTH LEADING EDGES E KEEL - AERODYNAMIC

CHARACTERISTICS

NASA-TN-D-I957 N63-19737 03

LOW SPEED WIND TUNNEL

LOW SPEED WIND TUNNEL ANALYSIS OF ANNULAR-JET

CONFIGURATION IN GROUND RANGE

NASA-IN-D-1779 N63-14589 02

LOW THRUST PROPULSION

SIMULATED PILOT PERFORMANCE OF RENDEZVOUS BETWEEN

SPACECRAFT AND COMMANDED MDDULE OF LOW THRUST

NASA-IN-D-1613 N63-13790 14

LOW TURBULENCE WIND TUNNEL

STATIC AERODYNAMIC CHARACTERISTICS OF THREE-STAGE

TRAILBLAZER IT ROCKET VEHICLE DETERMINED IN LOW

TURBULENCE PRESSURE WIND TUNNEL

NASA-IN-D-IT86 N63-15307 02

LUBRICATION

LUBRICAIIDN CHARACTERISTICS OF BEARING STEEL IN

LIQUID OXYGEN IN ROCKET ENGINES

NASA-TN-D-1580 N63-12591 17

LUNAR DUST

FRAGMENTS EJECTED FROM LUNAR SURFACE BY METEOROID

IMPACT ANALYZED ON BASIS OF STUDIES OF

HYPERVELOCITY IMPACT IN ROCK AND SAND

NASA-TN-D-1767 N63-14587 29

LUNAR EFFECT

FLIGHT CONDITIONS AT LUNAR SPHERE OF INFLUENCE -

EARTH-MOON TRAJECTORY ANALYSIS

NASA-TN-D-I820 N63-19463 22

LUNAR ENVIRONMENT

LUNAR SURFACE BALLISTICS, HAZARCS OF SPACECRAFT

LANDING DR LAUNCHING, PARTICLES - EXHAUST GASES

NASA-IN-D-1526 N63-13515 29

LUNAR EXPLORATION

LUNAR AND PLANETARY SCIENCES IN SPACE EXPLORATION

NASA-SP-I4 N63-11504 29

LUNAR FLIGHT

INFLUENCE CF PRECESSION OF EARTH RENDEZVOUS ORBITS

ON LUNAR MISSION REQUIREMENTS

NASA-TN-D-1512 N63-10329 29

PREDICTION OF VELOCITY REQUIREMENTS FOR MINIMUM

TIME RESPONSE ABORT TRAJECTORIES FOR MIDDOURSE

GUIDANCE OF LUNAR FLIGHT

NASA-IN-O-1655 N63-15052 29

LIFTING TRAJECTCRY FOR ABORTING VEHICLE AT

DYNAMIC PRESSURE OF A LUNAR MISSION

NASA-TN-D-1775 N63-I5306 29

LAUNCH VEHICLE MODELS FOR MANNED LUNAR SPACE

FLIGHT - BUFFET PRESSURE TEST

NASA-TN-D-1633 N63-16289 02

EARTH-MOON SYSTEM TRAJECTORY - RETURN TO EARTH

PHASE OF SPACE MISSION - FREE RETURN FROM LUNAR

SPACE FLIGHT

NASA-TN-D-I833 N63-I(993 29

LUNAR FLIGHT MECHANICS AND MISSION PLANNING

NASA-SP-34, PT. I N63-21104 32

LUNAR GEOLOGY

INFRARED SPECTRDPHOTOMETRY FOR LUNAR AND PLANETARY

SOIL ANALYSIS

NASA-TN-D-IETI N63-14406 29

LUNAR LANDING

ABORT FROM A MANNED LUNAR LANDING AND RETURN TO

RENDEZVOUS IN A 50-MILE ORBIT

NASA-TN-D-1514 N63-10904 32

ANALOG STUDY OF DESCENTS FROM LUNAR ORBIT

NASA-IN-D-1530 N63-116IB 29

FLIGHT EVALUATION OF LUNAR LANDING TRAJECTORIES

USING JET VIOL TEST VEHICLE

NASAITN-O-1649 N63-12593 29

PROPELLANTS FOR LUNAR LANDING - HIGH SPECIFIC AND

DENSITY IMPULSE, IGNITION, AND STORAGE

NASA-TN-D-1723 N63-12640 27

TRAJECTORY REQUIREMENTS FOR TERMINAL LUNAR LANDING

FROM ANALOG SIMULATION OF SPACECRAFT

NASA-IN-D-1921 N63-19606 29

LUNAR ORBIT

ANALOG STUDY OF DESCENTS FRCM LUNAR ORBIT

NASA-TN-D-1530 N63-I1615 29

REMARKS ON HILL LUNAR THEORY - PART IT, DIRECT

LUNAR ORBITS AS SOLUTIONS TC DIFFERENTIAL EQUATION

NASA-TN-D-1541 N63-13714 29
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DEPLOYMENT, DYNAMIC STABILITY, AND CONTRCL

CHARACTERISTICS OF PARAWING-ROCKET BOOSTER MODEL

USING RADIC-CCNTRCL FREE-FLIGHT TECHNIQUE

NASA-TN-D-1932 N63-I9607 31

WIND TUNNEL STABILITY AND CONTROL TESTS OF

FLEXIBLE WING MANNED AIRCRAFT - PARAWING

NASA-TN-D-I946 N63-19736 04

LOW SPEED WIND SWEEP EFFECT ON PARAWINGS WITH
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NASA-TN-E-1816 Nb3--1Eg92 32

PLANET

CALCULATION CF zPHEMERIDES OF PLA!_ETS AND COMETS

FRCH I_ITIAL VALUES
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SCA-TR-63-A-N N63-17317 1X

PLANETARY ACRDNOMY - ULTRAVIOLET ABSORPTION OF

SULFUR DIOXIDE - _ISSCCIATION ENERGIES OF SULFUR

DIOXIDE A_ SULFUR OXIDE

GCA-TR-63-1_-N N_3-1732U OT

PLANETARY ENTRY

STRUCTURES FCR SPACF SCIEKCE - WINGED VE_ICLESt

PLANETARY ENTRY VEHICLESt CONFIGURATION AN_ _SSIG;_

NASA-SP-2_ N63-11518 34

PLANETARY EXPLORATION

LUNAR AND PLANETARY SCIENCES IN SPACE EXPLC_ATItN

NASA-SO-}A _63-115C4 29

PLANETARY MOTION

COMPUTER PROGRAM FOR PLANETARY PERTURBATION

COMPUTATIONS USING _ANSEN THEORY

N_SA-TN-D-I_g8 N63-L9371 05

PLANETARY $PA_ECRAFT

_RBIT LAUNCHED NUCLEAR VEHICLE _ESIGN AN_

PERFORMANCE EVALUATION PROCEOUP_ FOR ESCAPE _N_



PLANETARY SPACEFLIGHT SUBJECT INDEX

PLANETARY MISSION

NASA-TN-O-1570 N63-16986 34

PLANETARY SPACEFLIGHT

ORBIT LAUNCHED NUCLEAR VEHICLE DESIGN AND

PERFORMANCE EVALUATION PROCEDURE FOR ESCAPE AND

PLANETARY MISSION

NASA-TN-D-1570 N63-16986 34

PLANETARY SURFACE

PHYSICAL CONDITIONS ON MARS - SURFACE AND

ATMOSPHERE

NASA-TT-F-165 N63-I9862 2g

PLASMA

PLASMA IN INTERPLANETARY SPACE - SPATIAL AND
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LUCAL PRESSURE DISTRIBUTION ON A BLUNT DELTA WING

_ASA-TN-D-1554 N63-10_0C C3
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PARAWINGS WITH VARIED CANOPY CURVATURE AND LEADING

EDGE SWEEP AT MACH 2.29 TO 4.65

NASA-TN-D-1618 N63-I_252 C3

HEAT TRANSFER AND PRESSURE DISTRIBUTION OVER

REENTRY CONFIGURATION FOR FIVE-STAGE SCOUT VEHICLE

NASA-TN-D-1790 N63-16294 30

CENTER-LINE PRESSURE DISTRIBUTION ON TWO-

DIMENSIONAL BODIES

NASA-TN-D-1793 NB3-17301 02

PRESSURE DISTRIBUTION ON BLUNT DELTA WINGS AT

ANGLES OF ATTACK TO 90 DEG AND MACH 6.85 FAR LIFT

CCNTRCL OF WINGED REENTRY VEHICLES

NASA-TN-O-1954 N63-18135 C3

PRESSURE DISTRIBUTION DN FLAT PLATE WITH

SUPERSONIC JET EXHAUSTING NORMAL TO SURFACE -

SECOND JET I_TERFERENCE FCR DIRECTIONAL CDNTRUL

NASA-TN-D-1935 N63-18211 33

SURFACE PRESSURE DISTRIBUTION ON 0.0628 SCALE

MODELS OF PROPOSED PROJECT FIRE SPACE VEHICLES

NASA-IN-D-1961 N63-21892 31

STATIC LCNGITUDINAL AERODYNAMIC CHARACTERISTICS

SURFACE PRESSURE DISTRIBUTIONS OF FOUR-STAGE SCOUT

VEHICLE MODEL

NASA-TN-D-2026 N63-22945 02

REYNCLDS NUMBER EFFECT ON INVISCID PRESSURE

DISTRIBUTIONS &SHCCK SHAPES CF CYLINDRICAL BCDIES

WITH DIFFERENT NOSE SHAPES & DRAG COEFFICIENTS

NASA-IR-R-182 N63-23686 02

PRESSURE DROP

EFFECT OF COMPOSITION CN CDMBUSTICN OF SOLID

PROPELLANTS OURING A RAPID PRESSURE DROP

NASA-TN-O-1559 N63-10627 26

PRESSURE EFFECT

ROCKET ENGINE ABLATIVE MATERIAL PERFORMANCE AFTER

POST-RUN COOLING AT SIMULATED ALTITUDE PRESSURES

NASA-TN-D-1726 NB3-16688 13

PRESSURE GRADIENT

THEORIES OF CCMPRESSIELE TURBULEnT-BOUNDARY-LAYER

SKIN FRICTION WITH ZERO PRESSURE GRADIENT AND

EXPERIr_ENTAL RESULTS

NASA-TN-D-17£5 N63-1427E 11

HYDROMAGNETIC STAGNATIEN-POINT BOUNDARY LAYFR WITH

ARBITRARY PRESSURE G DIENT ANE MAGNETIC FIFLD

NASA-TN-D-I7C3 N63-15768 II

PRESSURE MEASUREMENT

PRESSURE AND HEAT-TRANSFER MEASUREMENTS OF FLAT

FACE OF BLUNTED IO BEG HALF-CONE BCDY CR SENIOISK

AT MACH 6.15

NASA-TN-D-1628 N63-15507 13

CALIERATION CF THERMOCONDUCTIVITY VACUUm: GAHCL TC

iO MINUS 4 TCRR BY MEANS CF VCLUME-RATIC

CALIBRATION SYSTEM - PRESSURE MEASUREMENTS

NASA-1N-O-172g N63-1666] 17

IN-FLICHT SHCCK WAVE PRESSURE MEASUREMENTS AFCVE

ANO BELOW pCMBER AIRCRAFT AT MACH 1.42 TO 1.69

NASA-TN-D-IgE_ N63-23t25 C4

PRESSURE PROBE

PRESSURE PULSES IN CLOSED CRANIAL CAVITY -

CEREPROSPINAL FLUID PULSE WITH BIOLOGICAL PRESSURE

PRCBE

NASA-TT-F-I58 N63-IA36A 16

PRESSURE PULSE

PRESSURE PULSES IN CLCSEO CRANIAL CAVITY -

CERLBRCSFINAL FLUID PULSE WITH BIOLOGICAL PRESSUR=

PROBE

NASA-TT-F-156 N63-14364 16

PRESSURE RATIO

BASE HEAT TRANSFER, PRESSURE RATIOS, AN_

CONFIGURATION EFFECTS CN SATURN C-I MODEL AT

MACH 0.I TC 2.G

NASA-TN-D-1566 N63-16159 3C

PRESSURE VESSEL

THEORY AND APPLICATION OF FILAMENTARY STRUCTURES -

FILAMENT-WOUND PRESSURE VESSELS

NASA-TN-O-1692 N63-1105T 34

ANALYSIS OF AXISYMMETRIC ROTATING PRESSURIZED

FILAMENTS

NASA-TN-D-Ig2O N63-1577_ 34

PRIMARY COSMIC RADIATION

CERENKOV-SCINTILLATION COUNTER MEASUREMENTS OF

LIGHT, MEOIUMt AND HEAVY NUCLEI IN PRIMARY COSMIC

RADIATION FROM SUNSPOT MINIMUM TC SUNSPOT MAXI?'UM

NASA-TN-D-1754 N63-1B460 2e

SCINTILLATION COUNTER TELESCOPE FOR CHARGE AND

ENERGY SPECTRA STUDY OF PRIMARY COSMIC RADIATION



PROGRAM MANAGEMENT SUBJECT INDEX

NASA-TN-D-1757 N63-19074 15

PROGRAM MANAGEMENT

QUALITY PROGRAM EVALUATION PROCEDURES FOR PROBLEM

IDENTIFICATION AND RELIABILITY AND SAFETY NEED OF

MANNED SPACE FLIGHT SYSTEMS

NASA-SP-60O3 NB3-21435 20

PROJECTILE

EFFECT OF VACUUM ON PENETRATION CHARACTERISTICS

OF PROJECTILES INTO FINE PARTICLES

NASA-TN-D-1519 N63-12244 23

PROJECTILE PENETRATION

EFFECT OF VACUUM ON PENETRATION CHARACTERISTICS

OF PROJECTILES INTO FINE PARTICLES

NASA-TN-D-1519 N63-12244 23

PROPELLANT

PROPELLANTS FOR LUNAR LANDING - HIGH SPECIFIC AND

DENSITY IMPULSE, IGNITION, AND STORAGE

NASA-TN-D-1723 N63-12640 27

PROPELLANT REQUIREMENTS TO SUSTAIN SPACE VEHICLE

IN CIRCULAR EARTH ORBIT IN ALTITUDE RANGE OF 160

TO 300 MILES

NASA-IN-D-1817 N63-19275 27

EFFECT OF PROPELLANT SLOSHING ON STABILITY OF

ACCELERGMETER CENTROLLED RIGID SPACE VEHICLE

NASA-TN-D-IB31 N63-23677 26

EFFECT _F CONTACT ANGLE AND SPACE VEHICLE TANK

GEOMETRY ON CONFIGURATION OF ROCKET PROPELLANT

LIQUID-VAPOR INTERFACE DURING WEIGHTLESSNESS

NASA-TN-D-2075 NB3-23684 02

PROPELLANT TANK

PROPELLANTS FOR LUNAR LANDING - HIGH SPECIFIC AND

DENSITY IMPULSE, IGNITION, AND STORAGE

NASA-TN-D-1723 N63-12640 27

MASS CF LIQUID PROPELLANT WITHIN SPACECRAFT

PROPELLANT TANK SUBJECTED TO ZERO GRAVITY

NASA-TN-D-I571 Nb3-13303 I_

PROPELLER

PROPELLER SLIPSTREAM EFFECIS AS DETERMINED FROM

WING PRESSURE DISTRIBUTION OF A LARGE-SCALE

SIX-PROPELLER VTOL MODEL AT STATIC THRUST

NASA-IN-D-IB09 N63-10533 04

FOUR-PROPELLER STOL TRANSPORT AIRCRAFT WITH

BOUNPARY LAYER CONTROL ON HIGHLY DEFLECTED FLAPS

NASA-TN-D-1647 N63-12247 G4

WIND-TUNNEL MEASUREMENT OF PROPELLER WHIRL-FLUTTER

SPEEDS AND STATIC-STABILITY DERIVATIVES AND

COMPARISCN WITH THEORY

NASA-TN-D-I807 N63-19652 23

PROPELLER BLADE

AERODYNAMIC CHARACTERISTICS OF FLAPPING AND RIGID

PROPELLER BLADES AND CYCLE PITCH CONTROL

NASA-TN-D-1774 NbB-lfi771 03

PROPELLER DRIVE

SIMULATOR STUDY OF LATERAL-DIRECTIONAL HANDLING

QUALITIES OF PROPELLER STOL TRANSPORT AIRPLANE

NASA-TN-D-1773 N63-15526 04

PROPULSION

PERIGEE PROPULSION FUR CRBITAL LAUNCH OF NUCLEAR

ROCKETS

NASA-TR-R-140 N63-11781 27

ANALYSIS OF WEIGHT PARAMETERS INFLUENCE ON

PROPULSION REQUIREMENTS OF ORBIT-LAUNCHED VEHICLES

NASA-TN-D-1525 N63-15351 34

PROPULSION CALCULATION

5PACE FLIGHT HANDBOOK - ORBITAL MECHANICS AN_

PRCPULSIGN CALCULATIONS

NASA-SP-33g PT, 2 N63-21102 32

PROPULSIVE EFFICIENCY

PL.U_ NCZ_LE PRCPULSIDN EFFICIENCY

_ASA-TN-D-I_O_ NOB-1629T 02

PROTECTIVE COATING

OPTICAL AND THERMAL METHODS OF MEASURING SOLAR

ABSORPTANCE AND THERMAL EMITTANCE - THERMAL VACUUM

TECHNIQUE TESTED FOR SPACECRAFT CEATINGS

NA_A-TN-D-[716 N63-14277 15

PROTON

IRRADIATION EFFECTS CF 40 AND 440-MEV PROTONS ON

TRANSISTORS

NASA-TN-D-]490 N63-12194 23

PROTON BELT

LOW ENERGY GEOMAGNETICALLY TRAPPED PROTONS - THE

ANOMALOUS COMPONENT

NASA-TN-D-I679 N63-13102 28

MAGNETIC FIELD OF LOW ENERGY PROTON BELT

REVEALED BY EXPLORER XIIMEASUREMENTS AND

CALCULATIONS FROM SIMULATE_ CONDITICN

NASA-TN-D-167_ N63-1382I 12

PROTUBERANCE

PRESSURE AND TUREULENT HEAT TRANSFER ASSOCIATED

WITH SINUSOIDAL PROTUBERANCES ON FLAT PLATE

NASA-TN-D-[626 N63-13950 13

PUMP

DESIGN OF PUMP IMPELLERS USING DIGITAL COMPUTER

NASA-TN-D-_562 N63-I1680 17

PUNCHED CARD

_vSTEMATIZING TEKTITE DATA LSING MANUAL CARD SORT,

IL_."RITIC APPLICATION

NASA-IT-F-I|4 N63-I1612 20

Q
QUALITY CONTROL

QUALITY PROGRAM EVALUATION PROCEDURES FOR PROBLEM

IDENTIFICATION AND RELIABILITY AND SAFETY NE[D OF

MANNED SPACE FLIGHT SYSTEM_

NASA-SP-6003 N63-21435 20

QUANTUM MECHANICS

RECIPROCITY IN QUANIUM MECHANICS

NASA-TN-D-1985 N63-20347 23

R
RABBIT

TONUS OF RABBIT EYE MUSCLE UNDER WEIGHTLESSNESS

NASA-IT-F-131 N63-13223 E6

RADAR TRACKING

DEVELOPMENT GF SOUNDING RCCKETS IN JAPAN - R_DAR

AND OPTICAL TRACKINGv MANAGEMENT, AERODYNAMICS,

ROCKDON, AND ELECTRONIC EQUIPMENT

NASA-TT-F-B7 N63-13251 C4

DETAIL kIND DATA AS MEASURED BY THE FPS-16 RADAR

SPHERICAL BALLOON TECHNIQUE - RADAR

TRACKING

NASA-TN-D-1572 N6B-15692 12

RADIANT ENERGY

DIRECTIONAL EMISSIVITY ANC REFLECTIVITY OF RADIANT

ENERGY FROM SPECULAR_ GRAY, ISOTHERMAL GROOVES

NASA-TN-D-1874 N63-19ITg 11

ANGULAR DISTRIBUTICN OF EMITTEC AND REFLECTED

RADIANT ENERGY FRCM DIFFUSE GRAY ASYMMETRIC

GROOVES

NASA-TN-D-19E7 N63-23680 23

RADIANT HEATING

EFFECT OF RADIANT HEAT COMPONENT ON HEAT TRANSFER

IN VACUUM SUBLIMATION

NASA-TT-F-17E N63-19865 13

RADIATION BELT

MAGNETIC FIELD OF A MO_EL RADIATION BELT

NASA-TN-D-IAAT N63-I0369 _B

MAGNETIC FIELD DF RADIATICN BELTS - TRAPPED

PARTICLES

NASA-TN-D-IT6E N63-1T141 12

RAOIATION COOLING

EFFECTS OF REGENERATIVE AND RADIATION COOLING ON
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THRUSTOR PERFORMANCE FOR FROZEN FLOW

NASA-TN-D-1738 N63-23676 23

RADIATION DISTRIBUTION

ANGULAR DISTRIBUTION OF EMITTED AND REFLECTED

RADIANT ENERGY FROM DIFFUSE GRAY ASYMMETRIC

GROOVES

NASA-TN-D-IgBT N63-23680 23

RADIATION EFFECT

THERMGLUMINESCENT SPECTRA OF SODIUM CHLORIDE AND

HYDROXIDE-FREE SODIUM CHLORIDE IRRADIATED WITH

40-MEV ALPHA PARTICLES

NASA-TN-D-1662 N63-14205 23

OPTICAL AND INFRARED PROPERTIES OF METALS -

OPTICAL PROPERTIES OF SATELLITES

NASA-TN-O-1523 N63-14272 23

SOLAR RADIATION PRESSURE EFFECT ON EXPLORER XII

ROTATION

NASA-TN-D-1855 N63-1gT35 30

SPACE RADIATION EFFECTS ON SOLAR CELL POWER

SYSTEMS IN SPACECRAFT

NASA-SP-3003 N63-20315 06

RADIATION INTENSITY

PLANETARY AERONOMY - ABSOLUTE INTENSITY OF VACUUM

ULTRAVIOLET RADIATION MEASURED BY PHOTOIONIZATION

TECHNIQUE

GCA-TR-63-3-N N63-17316 C7

RADIATION MEASUREMENT

PLANETARY AERONOMY - ABSOLUTE INTENSITY OF VACUUM

ULTRAVIOLET RADIATION MEASURED BY PHCTOIONIZAT!ON

TECHNIQUE

GCA-TR-b3-3-N N63-17316 07

STRATOSPHERIC CIRCULATION DATA DERIVED FROM

METEOROLOGICAL ROCKET FIRINGS OVER UNITED STATES

DURING WINTER OF 19bl - TIROS IT RADIATION DATA

NASA-TN-D-1755 Nb3-18657 21

RADIATION MEASUREMENT DATA FROM EXPLORER Vl

SAIELLITE

NASA-CR-4 N63-22806 32

RADIATIVE HEAT TRANSFER

POWER TRANSISTOR CCOLING IN SPACE ENVIRONMENT WITH

HEAT SINK RADIATION AND CONDUCTION AS MODE OF

HEAT TRANSFER

NASA-TN-D-IT53 N63-1B459 C9

RADIATOR

HEAT TRANSFER CHARACTERISTICS OF RADIATOR FINNED-

TUBE CONFIGURATIONS

NASA-TN-D-1435 N63-10173 13

RADIO ATTENUATION

RADIO-ATTENUATION MEASUREMENT /RAM All TESTy FOUR-

STAGE SOLID-PROPELLANT ROCKET VEHICLE -

PERFORMANCE AND DESIGN

NASA-TN-D-1611 N63-135_8 31

RADIO-CONTROLLED MODEL

OEPLOYMENTt DYNAMIC'STABILITY, AND CONTROL

CHARACTERISTICS OF PARAWING-ROCKET BOOSTER MODEL

USING RADIO-CONTROL FREE-FLIGHT TECHNIQUE

NASA-TN-D-l?32 N83-19607 31

RADIO EMISSION

SOLAR COSMIC RAY EVENT - SEPTEMBER 26t IgAC

NASA-TN-D-16TS N63-12064 28

RADIO TRANSMISSION

RADIO-ATTENUATION MEASUREMENT /RAM A1/ TESTy FOUR-

STAGE SOLID-PROPELLANT ROCKET VEHICLE -

PERFORMANCE AND DESIGN

NASA-TN-D-1611 N63-1354B 31

RADIOACTIVE ISOTOPE

THEORY OF FOLDING OEPORMRTIONS IN EXPANDABLE

STRUCTURESt TOROIDAL SHELLS

NASA-TN-O-1690 N63-11056 34

NUMERICAL ANALYSIS OF DIRECT NUCLEAR

ELECTRCGENERATOR CELLS USING CERIUM 1¢6 BETA-

EMITTING RADIOISOTOPE SOURCES

I-¢5

NASA-TN-D-2070 N63-23683 23

RADIOACTIVE NUCLIDE

COSMIC RAY INDUCED STABLE AND RADIOACTIVE NUCLIDES

IN METEORITES

NASA-TN-D-I844 N63-17550 05

RADIOMETER

UTILIZATION OF RADIOMETER FLOWN IN TIROS III

SATELLITE IN VIEWING HURRICANE ANNA_ 1961

NASA-TN-D-1713 N63-14586 21

RANDOM VARIABLE

RANDOM VARIATION OF ALTITUDE OF COMMERCIAL AIR

TRANSPORTS USING AUTOPILOT ALTITUDE CONTROL

N_SA-TN-D-Ig50 N63-18134 22

RANDOM VIBRATION

NONLINEARITY EFFECTS IN SEVERAL CLAMPED-CLAMPED

BEAM VIBRATION PROBLEMS

NASA-TN-O-1872, REV. N63-1427g 33

RANGE

LATERAL AND LONGITUDINAL RANGES OF HYPERSONIC

GLOBAL REENTRY VEHICLE EFFECTS OF BANK ANGLE,

BANKING POSITICN AND DURATION

NASA-TN-D-1617 N63-13188 30

RARE EARTH

RARE-EARTH ELEMENT DIFFERENTIATION IN MAGMATIC

PROCESS - ALKALINE INTRUSIONS AND GEOCHEMISTRY

NASA-rT-F-179 N63-22602 12

RAREFIED GAS DYNAMICS

MAGNETIC FIELD OF LINE CURRENT IN TRANSVERSE

RAREFIED PLASMA STREAM

NASA-TN-D-1551 N63-12949 24

REACTOR

CRITICAL MASS CF GASEOUS-CORE CYLINDRICAL-CAVITY

REACTORS FOR NUCLEAR PROPULSION

NASA-TN-O-1575 N63-13218 27

REACTOR CORE

LOW-POWER TEST OF PLUM BROOK REACTOR CORE

NASA-TN-O-I560 N63-t3182 I0

REAL GAS

HELIUM PARAVETERS CALCULATED TC HIGH STAGNATION

TEMPERATURES AND PRESSURES BELOW CRITICAL DENSITY

TO ESTABLISH REAL GAS BEHAVIOR

NASA-TN-_-I632 N63-14207 II

WALL COORDINATE CALCULATIONS OF HYPERSONIC

NOZZLE WITH REAL-GAS EFFECTS

NASA-TN-D-1622 N63-14427 02

RECIPROCAL THEOREM

RECIPROCITY IN _UANTUM MECHANICS

NASA-TN-D-IgE5 N63-20347 23

RECOMBINATION

NITROGEN AND OXYGEN RECOMBINATION AT OXIDE

SURFACES, EFFECT OF TESLA DISCHARGE ON

RECOMBINATION HEAT TRANSFER

NASA-TN-D-1567 N63-11762 13

UNSTEADY DIFFUSION WITH RECOMBINATION IN TERNARY

MIXTURE CF DIATOMIC MCLECULESt DISSOCIATED ATOMS,

AND AN INERT GAS

NASA-TN-O-1651 N63-12930 ii

RECORDING INSTRUMENT

ENDLESS-LOOP MAGNETIC TAPE RECORDER FOR TIROS

SATELLITE

NASA-TN-D-15h2 N63-13097 OB

RECOVERY

SELF ERECTING FLEXIBLE FOAM STRUCTURES FOR SPACE

ANTENNAS - RECOVERY AND STRESS-STRAIN PROPERTIES -

VACUUM AND SOLAR RADIATION EFFECTS

NASA-TN-D-1610 N63-I3187 OB

RECOVERY DEVICE

AERODYNAMIC CHARACTERISTICS OF CANOPY PARAGLIDER

FOR INSTRUMENT RECCVERY- MACH NUMBERw ANGLE OF

ATTACK_ SIDESLIP ANGLE

NASA-TN-D-tTT6 N63-15235 03



RECURSIONFORMULA SUBJECT INDEX

RECURSION FORMULA

RECURSION RELATION DEVELOPED FROM CERTAIN

DETERMINANTS, COMPUTATIONAL ROUTINE TO EVALUATE

SUCH DETERMINANTS

NASA-TN-O-III2 N63-14249 2C

REENTRY

Z-FUNCTION SOLUTIONS FOR MOTION AND HEATING DURING

ATMOSPHERE ENTRY FROM EQUATORIAL ORBITS OF

ROTATING PLANETS

NASA-TN-D-I555 N63-126B6 29

INERTIAL NAVIGATION ERROR ANALYSIS OF SPACE

VEHICLE DURING REENTRY

NASA-TN-D-1772 N63-15473 30

MOVING-COCKPIT-SIMULATOR STUDY OF PILOT

PERFORMANCE DURING REENTRY AT PARABOLIC VELOCITY

NASA-TN-D-179T N63-I5562 ID

LONGITUDINAL RANGE OF SPACE VEHICLE DURING REENTRY

USING VARIABLE PITCH CONTROL, CONSTANT ALTITUDE

NASA-TN-D-18LI N63-16991 30

REENTRY CONDITION

MOON TG EARTH TRAJECTORIES SATISFYING SPECIFIED

EARTH REENTRY CONDITIONS

NASA-TN-D-I939 N63-I9276 2g

REENTRY EFFECT

HEAT TRANSFER AND PRESSURE OISTRIBUTICN OVER

REENTRY CONFIGURATION FOR FIVE-STAGE SCOUT VEHICLE

NASA-TN-D-I790 N63-16294 3C

REENTRY VEHICLE

PROJECT FIRE - SPACE AND REENTRY VEHICLE

STATIC STABILITY

NASA-TN-D-1497 N63-1OI7B 02

LATERAL RANGE CONTROL BY BANKING OURING INITIAL

PHASES OF SUPERCIRCULAR REENTRIES

NASA-TN-D-1511 N63-103ZE 32

LANDING CHARACTERISTICS OF WINGEO REENTRY VEHICLE

WITH ALL-SKID LANDING GEAR HAVING YIELDING METAL

SHOCK ABSORBERS

NASA-TN-O-1496 N63-10707 30

AERODYNAMICS CF SPACE VEHICLES

NASA-SP-23 N63-I1513 02

PRESSURE DISTRIBUTIONS OVER FORWARD PORTION OF

PROJECT FIRE SPACE-VEHICLE CONFIGURATION AT

SUBSONIC SPEED

NASA-TN-D-1612 N63-I2950 02

LATERAL AND LCNGITUDINAL RANGES OF HYPERSO.WIC

GLOBAL REENTRY VEHICLE EFFECTS CF BANK ANGLE,

BANKING POSITION AND DURATION

NASA-TN-D-1617 N63-131_8 3C

AERODYNAMIC CHARACTERISTICS AT MACH 6.77 DF 9-OEG

CONE, WITH AND WITHOUT SPHERICAL AFTERBODY AND

NOSE BLUNTING AT ANGLES OF ATTACK TO IBO-DEG

NASA-TN-D-16O6 N63-13562 02

AERODYNAMIC CHARACTERISTICS AT HYPERSONIC SPEED OF

5TH STAGE SCOUT REENTRY VEHICLES AT MACH 0.6 TO

24.4 - REYNOLDS NUMBER EFFECTS

NASA-TN-D-1638 N63-15694 31

LANDING _ IMPACT CHARACTERISTICS OF REENTRY

VEHICLE HAVING MULTIPLE-AIR BAG LOAD-ALLEVIATION

SYSTEM - DYNAMIC TEST MODEL

NASA-TN-D-I934 N63-18772 30

GUIDANCE SCHEME USING APPROXIMATE SOLUTIONS OF

TRAJECTORY EQUATIONS TO CONTROL THE AERODYNAMIC

SKIP FLIGHT GF REENTRY VEHICLE

NASA-T_-D-I923 N63-191EO 30

REFLECTION

EARTH-REFLECTED SOLAR RADIATION DN SPHERICAL

SATELLITES IN ELLIPTICAL ORBIT

NASA-TN-D-1672 N63-13096 2B

DIRECTIONAL EMISSIVITY AND REFLECTIVITY OF RADIANT

ENERGY FROM SPECULARt GRAYt ISOTHERMAL GROOVES

NASA-TN-D-IB74 N63-19179 11

REFLEX

POSTURAL REFLEXES IN ANIMALS UNDER INCREASED AND

DECREASED GRAVITY - ADAPTION UNDER WEIGHTLESSNESS

NASA-TT-F-I3O N63-13222 16

REFRACTION

EFFECT OF REFRACTICN CN SETTING SUN AS SEEN FROM

SPACE IN THEORY AND OBSERVATION - MA-B AND HA-7

MISSIONS

NASA-TN-D-1721 N63-16292 12

REFRACTORY MATERIAL

DETERIORATION OF CALCIA-STABILIZED ZIRCCNIA,
REFRACTORY MATERIALS

NASA-TN-D-I595 N63-I0986 18

REFRACTORY METAL

COMPATIBILITY OF MOLTEN URANIUM DIOXIDE WITH

REFRACTORY METALS

NASA-TN-D-1442 N63-12193 19

TENSILE PROPERTIES AND SHEET-BENDING FATIGUE

PROPERTIES OF REFRACTORY METALS

NASA-TN-O-1592 N63-I3183 18

COMPATIBILITY OF CESIUM VAPOR WITH SELECTED TEST

MATERIALS - REFRACTORY METAL, PRECIOUS METAL,

LIGHT METAL & NONMETAL AT HIGH TEMPERATURES

NASA-T;_-D-1739 N63-19650 07

REGENERATIVE CODLING

EFFECTS OF REGENERATIVE AND RADIATION COOLING ON

THRUSTOR PERFORMANCE FOR FROZEN FLOW

NASA-TN-O-173B NB3-2367E 23

RELAY

LOGICAL NET MECHANIZATION FOR TIME-OPTIMAL

REGULATION - MAPPING FUNCTION

NASA-TN-O-IBTB N63-10952 00

RELIABILITY

RELIABILITY MODEL AND ANALYSIS FOR PROJECT

MERCURY 3-ORBIT MANNED AND UNMANNED MISSION

NASA-TN-9-1558 N63-10536 32

NASA POLICIES AND FRCCEDURES FOR SATELLITE

RELIABILITY THROUGH ENVIRONMENTAL TESTS - REVIEW

OF SATELLITE PROGRAM

NASA-TN-D-IE53 N63-1BBAI 17

ENVIRONMENTAL TESTING FOR SCIENTIFIC SATELLITES -

RELIABILITY

NASA-TN-D-I900 N63-1E664 32

QUALITY PROGRAM EVALUATION PROCEDURES FOR PROBLEM

IDENTIFICATION AND RELIABILITY AND SAFETY NEED OF

MANNED SPACE FLIGHT SYSTEMS

NASA-SP-BO03 N63-21435 20

RELIABILITY PROGRAM EVALUATION PROCEDURES FOP

MANNED SPACE FLIGHT PRGCRAMS

NASA-SP-60O2 N63-21912 32

RENDEZVOUS

INFLUENCE OF PRECESSION OF EARTH RENDEZVOUS ORBITS

ON LUNAR MISSION REQUIREMENTS

NASA-TN-D-1512 N63-10329 29

ANGULAR MOTION DETECTION BY HUMAN PILOTS AND

APPLICATION TC SPACE RENDEZVOUS CONTROL

NASA-TN-D-1498 N63-10626 14

ABORT FROM A MANNED LUNAR LANDING AND RETURN TO

RENDEZVOUS IN/ SO-MILE ORBIT

NASA-TN-D-1514 N63-I0904 32

AUTOMATIC CONTROL SYSTEM FOR TERMINAL GUICANCE

OF SATELLITE RENDEZVOUS

NASA-TR-R-128 N63-I1780 22

ORBITAL SPACE FLIGHT - TRAJECTORY ANALYSIS,

ORBITAL MECHANICS, PERTURBATICNS, MANEUVERING,

RENDEZVOUS AND SATELLITE LIFETIME

NASA-SP-33t FT. I N63-211OI 32

RESONANCE

FREE OSCILLATIONS OF THE EARTH - RESONANT

FREQUENCY - PERTURBATIONS

NASA-TR-R-136 Nb3-1385g 12

1-46



SUBJECT INDEX ROCKET EXHAUST

INVESTIGATION OF RESONANT, NONLINEAR, NONPLANAR

FREE SURFACE OSCILLATIONS OF FLUID

NASA-TN-O-18TO N63-15509 II

WAVE PROPAGATION DIRECTION ON PLASMA

RESONANCES - RESONANT FREQUENCY SENSITIVITY TO

DEPARTURE FROM PURELY TRANSVERSE PROPAGATION

NASA-TN-D-1875 N63-18652 24

RESONANT FREQUENCIES AND MODE SHAPES OF DOUBLE

CONICAL SANDWICH DISCS WITH RADIAL SYMMETRY -

VIBRATION TESTING

NASA-TN-D-I?40 N63-19277 34

RESONANCE EFFECT

COMPARISON OF STEADY-STATE AND SIX-OEGREE-OF-

FREEDOM ANALYSIS OF PITCH-ROLL RESONANCE

CONDITIONS FOR LONG SLENDER SOUNDING ROCKET

NASA-TN-D-1816 N63-16992 32

RESONANT FREQUENCY

FREE OSCILLATIONS OF THE EARTH - RESONANT

FREQUENCY - PERTURBATIONS

NASA-TR-R-136 N63-13BB9 12

INVESTIGATION OF RESONANT, NONLINEAR, NONPLANAR

FREE SURFACE OSCILLATIONS OF FLUID

NASA-TN-D-1870 N63-15509 11

WAVE PROPAGATION DIRECTION ON PLASMA

RESONANCES - RESONANT FREQUENCY SENSITIVITY TO

DEPARTURE FROM PURELY TRANSVERSE PROPAGATIUN

NASA-TN-D-Ie75 N63-18652 24

RESONANT FREQUENCIES AND MODE SHAPES OF DOUBLE

CONICAL SANDWICH DISCS WITH RADIAL SYMMETRY -

VIBRATION TESTING

NASA-IN-D-1940 N63-19277 34

RESONANT VIBRATION

LATERAL VIBRATION CHARACTERISTICS OF SCALE MODEL

SATURN SA-I LAUNCH VEHICLE - RESONANT FREQUENCIES

AND DAMPING

NASA-TN-D-1593 N63-12246 30

RESPIRATION

PULSE AND RESPIRATORY FLUCTUATIONS OF INTERCRANIAL

PRESSURE IN HERMETIC CAVITY

NASA_TT-F-162 N63-14432 16

RETROROCKET

HEAT TRANSFER TO A SPHERE WITH A RETRORDCKET

EXHAUSTING INTO A FREESTREAM

NASA-TN-D-1535 N6B-IO733 IB

RETURN-TO-EARTH PHASE

ASCENT FROM LUNAR SURFACE - SINGLE STAGE RCCKET IN

RETURN TO EARTH PHASE OF SPACE MISSION

NASA-TN-D-1644 N63-16987 29

EARTH-MOON SYSTEM TRAJECTORY - RETURN TO EARTH

PHASE OF SPACE MISSION - FREE RETURN FROM LUNAR

SPACE FLIGHT

NASA-TN-D-IB33 N63-16993 29

REVOLUTION

LIQUID ROCKET PROPULSION

NASA-SP-19 N63-11509 27

AERODYNAMIC DAMPING MOMENTS OF CONES WITH

DIFFERENT CENTERS OF ROTATION

NASA-TN-D-176B N63-14029 02

REYNOLDS NUMBER

REYNOLDS NUMBER EFFECT ON INVISCID PRESSURE

DISTRIBUTIONS E SHOCK SHAPES OF CYLINDRICAL BODIES

WITH DIFFERENT NOSE SHAPES & DRAG COEFFICIENTS

NASA-TR-R-IB2 N63-23686 02

REYNOLDS NUMBER EFFECT

AERODYNAMIC CHARACTERISTICS AT HYPERSONIC SPEED OF

5TH STAGE SCOUT REENTRY VEHICLES AT MACH 0.6 TO

24,4 - REYNOLDS NUMBER EFFECTS

NASA-TN-D-163B Nb3-1569_ 31

RIGID BODY

ROYATING BODY VACUUM MOTION APPROXIMATION - RIGID

SYMMETRICAL BODY WITH SPIN RATE AND INERTIA

VARIANCES

NASA-TR-R-115 N63-14781 02

RIGID WING

PRESSURE DISTRIBUTIONS ON 3 RIGID WINGS SIMULATING

PARAWINGS WITH VARIED CANOPY CURVATURE AND LEADING

EDGE SWEEP AT MACH 2.29 TO 4.65

NASA-TN-O-IBIB N63-14252 03

RIGIDITY

USE AND CALIBRATION OF INSTRUMENT FOR MEASURING

TORSIONAL RIGIDITY OF STIFFENED PLATES

NASA-TN-D-2O07 N63-18669 15

RING

BUCKLING OF RiNG-STIFFENED CYLINDERS UNDER A PURE

BENDING MOMENT AND A NONUNIFORM TEMPERATURE

DISTRIBUTION

NASA-TN-D-1513 N63-10179 33

ROCKET

NASA-UNIVERSITY CONFERENCE ON SPACE - ROCKETS,

GEOPHYSICS, ASTRONOMY, CELESTIAL MECHANICS AND

BIOASTRCNAUTICS - VOL I

NASA-SP-I1, VOL. I N63-11501 29

SINGLE STATION DOPPLER-INTERFEROMETER ROCKET

TRACKING SYSTEM

NASA-TN-D-1344 N63-12488 22

ASCENT FROM LUNAR SURFACE - SINGLE STAGE ROCKET IN

RETURN TO EARTH PHASE OF SPACE MISSION

NASA-TN-D-1644 N63-IBQB7 28

ATMOSPHERIC QUANTITIES IN ROCKET TECHNOLOGY -

DYNAMIC PRESSURE, DRAG, LIFT, AXIAL FORCES

NASA-TN-D-IE30 N63-I8161 27

COMPUTER PROGRAM FOR COMPUTATICN OF CHEMICAL

EQUILIBRIUM COMPOSITIONS, ROCKET PERFORMANCE, AND

CHAPMAN-JOUGUET DETONATIONS

NASA-TN-O-1737 N63-22162 20

ROCKET BOOSTER

DEPLDYMENTt DYNAMIC STABILITY_ AND CONTROL

CHARACTERISTICS OF PARAWIhG-ROCKET BOOSTER MODEL

USING RADIO-CONTROL FREE-FLIGHT TECHNIQUE

NASA-TN-D-I932 N63-19607 31

ROCKEI COMBUSTOR

EXPERIMENTAL EFFECT CF GAS FLOW TRANSIENTS ON PEAT

EMISSION OF BURNING LICUID DROPS IN A ROCKET

COMBbSTOR

NASA-TN-D-1570 N63-13951 26

ROCKET ENGINE

EXPERIMENTAL PERFORMANCE GF AN ION ROCKET ENGINE

USING A POROUS-TUNGSTEN EMITTER

NASA-TN-D-1321 N63-I0327 27

NOISE MEASUREMENTS DURING CAPTIVE AND LAUNCH

FIRINGS OF A LARGE ROCKET-POWERED VEHICLE

NASA-TN-D-I502 N63-I0650 27

SPACE CHARGE-FLOW THEORY AND ELECTRODE DESIGN FOR

ELECTROSTATIC ROCKET ENGINES

NASA-TN-D-1461 N63-1OT35 27

ION ROCKETt ELECTRON BOMBARDMENT WITH ALTERNATING-

CURRENT SUPPLIES

NASA-TN-D-1457 N63-10BBI 27

LUBRICATION CHARACTERISTICS OF BEARING STEEL IN

LIQUID OXYGEN IN ROCKET ENGINES

NASA-TN-D-1580 N63-12591 17

ROCKET ENGINE ABLATIVE MATERIAL PERFCRMANCE AFTER

POST-RUN COOLING AT SIMULATED ALTITUDE PRESSURES

NASA-TN-D-I726 N63-16688 13

GASEOUS-FILM COOLING OF ROCKET COMBUSTION CHAMBER

NASA-TN-D-lgB8 N63-21895 27

ROCKET ENGINE NOISE

FAR FIELD ACOUSTIC RESONANCE DUE TO PROPAGATION OF

SOUND FROM RCCKET ENGINE

NASA-TN-D-IB32 N63-16BBT 23

ROCKET EXHAUST

PRESSURE DISTRIBUTION ON FLAT PLATE BY SUPERSONIC
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ROCKETFLIGHT SUBJECTINOEX

ROCKET JETS EXHAUSTING INTO FREE STREAM FLOW

NASA-TN-D-15O7 N63-I0206 ii

HEAT TRANSFER TEA SPHERE WITH A RETRORGCKET

EXHAUSTING INTO A FREESTREAM

NASA-IN-D-1535 N63-10733 L3

LAUNCH DEFLECTOR DESIGN CRITERIA AND SATURN C-I

DEFLECTOR FOR EXHAUST JET ENERGY DISTRIBUTION

NASA-TN-D-1275 N63-14025 31

ROCKET FLIGHT

RADIO-ATTENUATION MEASUREMENT /RAM AT/ TEST, FOUR-

STAGE SOLID-PROPELLANT ROCKET VEHICLE -

PERFORMANCE AND DESIGN

NASA-TN-D-1611 N63-I35_8 31

ROCKET NOZZLE

EROSION RESISTANCE AND FAILURE MECHANISMS OF

NOZZLE MATERIALS IN SMALL SOLID-PROPELLANT

ROCKET ENGINE

NASA-TN-D-I658 N63-12931 27

FEASIBILITY OF OPTIMIZING NOZZLE PERFORMANCE FOR

ORBITAL-LAUNCH NUCLEAR ROCKETS

NASA-TN-D-1578 N63-14251 02

MATHEMATICAL ANALYSIS CF CONVECTIVE HEAT TRANSFER

IN NUCLEAR ROCKET NOZZLE

NASA-IN-D-t742 N63-19651 13

ROCKET SOUNDING

GEOPHYSICS AND ASTRONOMY IN SPACE EXPLORATICN

NASA-SP-13 N63-11503 12

ROCKET VEHICLE

WIND TUNNEL TESTS TO DETERMINE EFFECT OF FIN SIZE,

FIN CANT, AND AUXILIARY ROCKET ENGI_JES ON ROCKET

VEHICLE CONFIGURATIONS AT MACH 1.80 TO 4.63

NASA-TN-D-IgZ9 N63-18467 02

ROCKOON

DEVELOPMENT OF SOUNDING ROCKETS IN JAPAN - RADAR

AND OPTICAL TRACKING, MANAGEMENT, AERODYNA_IICS,

ROCKOON, AND ELECTRONIC E{UIPMENT

NASA-TT-F-O7 N63-1325I 04

ROD

SURFACE PRESSURE DISTRIBUTION CN FLAT PLATE BY

COLD AIR JET AND CYLINDRICAL ROD

NASA-TN-D-1629 N63-13792 ii

ROLL

COMPARISON CF STEADY-STATE AND SIX-DEGREE-OF-

FREEDCM ANALYSIS GF PITCH-ROLL RESONANCE

CONDITIONS FOR LONG SLENDER SOUNDING ROCKET

NASA-TN-D-IBI6 N63-16992 32

ROLLING

ROLLING MOTION OF 79-OEO CLIPPED DELTA WING

CONFIGURATION AI SUPERSONIC SPEED - FREE FLIGHT

INVESTIGATICN

NASA-TN-D-2CI7 N63-23652 30

ROTATING BODY

TORQUE INDUCED BY MAGNETIC FIELD CN RCTATING

CYLINDERS, CONES AND CONE FRUSTUMS

NASA-TR-R-129 N63-12596 29

ROTATING BODY VACUUM MOTION APPROXIMATION - RIGID

SYMMETRICAL BODY WITH SPIN RATE AND INERTIA

VARIANCES

NASA-TR-R-II5 N63-167BI 02

ANALYSIS OF AXISYMMETRIC ROTATING PRESSURIZED

FILAMENTS

NASA-TN'D-I920 N63-15778 34

ROTATING CYLINDER

TORQUE INDUCED BY MAGNETIC FIELD ON ROTATING

CYLINDERS, CONES AND CONE FRUSTUMS

NASA-TR-R-129 N63-12596 29

ROTATION

LIQUID ROCKET PROPULSION

NASA-SP-Ig N63-11SO9 27

AERODYNAMIC DAMPING MOMENTS OF CONES WITH

DIFFERENT CENTERS OF ROTATION

NASA-TN-D-I?OB N63-14029 02

ROTOR

HOVERING CHARACTERISTICS OF ROTOR HAVING AIRFOIL

SECTION DESIGNED FOR UTILITY TYPE HELICOPTER

NASA-TN-D-1517 N63-I0537 03

ROTOR BLADE

QUALITATIVE EVALUATION OF EFFECT OF HELICOPTER

ROTOR-BLADE TIP VERTEX ON BLADE AIRLDAOS

NASA-TN-D-1637 N63-16160 03

ROUND-TRIP TRAJECTORY

VARIATIONAL CALCULUS FOR OPTIMIZING INTERPLANETARY

ROUND-TRIP TRAJECTORIES

NASA-TN-D-1660 N63-13793 20

RUBIDIUM

APPLICATION OF FIELD-ION EMISSION TO ELECTROSTATIC

ROCKET ENGINES - IONIZATION LIFETIMES OF HYDROGEN,

LITHIUM, SODIUM, RUBIOIUM, CESIUM_ ANO XENON

NASA-TN-D-1563 N63-12195 30

RUNWAY

SUPERSONIC TRANSPORTS - AIRCRAFT AND LANDING-GEAR

FACTORS AND RESPONSE TO RUNWAY ROUGHNESS

NASA-TN-D-14g2 N63-I0624 04

S
S-WAVE

NONADIABATIC THEORY OF ELECTRCK HYDROGEN

SCATTERING APPLIED TO S-WAVE SCATTERING OF

POSITRONS BY ATOMIC ENERGY

NASA-TN-D-1869 N63-18660 23

S-46 SATELLITE

JUNO IT PROGRAM - S-46 SATELLITE

NASA-TN-D-608 N63-12252 32

SAMPLING

SAMPLING STUDIES DOWNSTREAM OF HYDROGEN-NITROUS

OXIDE-DILUENT FLAMES

NASA-TN-D-152B N63-I0201 22

SANDWICH CONSTRUCTION

NATURAL FRECUENCIES DF UNIFORM RECTANGULAR CROSS

SECTION FREE-FREE SANDWICH BEAMS

NASA-TN-D-1967 N63-2289T 33

SANDWICH PLATE

RESONANT FREQUENCIES AND MODE SHAPES EF DCUBLE

CONICAL SANDWICH DISCS WITH RACIAL SYMMETRY -

VIBRATION TESTING

NASA-TN-D-1940 N63-19277 34

SATELLITE

APPLICATION OF THE MCDULARIZATION CONCEPT TO

SATELLITE TAPE RECCROERS

NASA-TN-D-1451 N63-10176 15

THERMAL RADIATION INCIDENT ON AN EARTH SATELLITE

NASA-TN-D-1524 N63-III21 28

AUTOMATIC CONTROL SYSTEM FOR TERMINAL GUIEANCE

OF SATELLITE RENDEZVOUS

NASA-TR-R-126 N63-I1780 22

ANALYTIC REPRESENTATION OF MUSEN THEORY OF

SATELLITES IN TERMS OF ORBITAL TRUE LONGITUDE

NASA-IN-D-t468 N63-12075 29

POWER INPUT TO SMALL FLAT PLATE FROM DIFFUSELY

RADIATING SPHEIE WITH APPLICATION TO EARTH

SATELLITES - SPINNING PLATE

NASA-TN-D-1545 N63-I29_B 06

OPTICAL AND INFRARED PROPERTIES OF METALS -

OPTICAL PROPERTIES OF SATELLITES

NASA-TN-D-1523 N63-14272 23

EARTH REFLECTED SOLAR RADIATION UPON SPINNING

FLAT PLATE ABOARD A SATELLITE

NASA-TN-O-1842 N63-18131 06

PHILOSOPHY USED FOR CONDUCTING THERMAL-VACUUM

TESTS OF UNMANNED EARTH SATELLITES

NASA-TN-O-174B N63-18656 32
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SUBJECT INDEX SCOUT LAUNCH VEHICLE

NASA POLICIES AND PROCEDURES FOR SATELLITE

RELIABILITY THROUGH ENVIRONMENTAL TESTS - REVIEW

OF SATELLITE PROGRAM

NASA-TN-D-1853 N63-18661 1T

THEORY OF CRITICAL INCLINATION OF CLOSE EARTH

SATELLITE

NASA-TN-O-1858 N63-21344 29

SATELLITE COMMUNICATION

NIMBUS SATELLITE AND ITS COMMUNICATION SYSTEM

NASA-TN-D-1422 N63-12125 32

SATELLITE CONTROL

AUTOMATIC CONTROL SYSTEM FOR TERMINAL GUIDANCE

OF SATELLITE RENDEZVOUS

NASA-TR-R-128 N63-11780 22

STRETCH YO-YO THEORY AND SATELLITE SPIN REDUCTION

NASA-TN-O-1676 N63-I_406 29

AUTOMATIC ATTITUDE CONTROL SYSTEM TEST FOR

SATELLITE USING INERTIA WHEELS MOUNTED ON AIR

BEARINGS

NASA-TN-D-1969 N63-21893 32

SATELLITE INSTRUMENTATION

EXPLORER XII SATELLITE INSTRUMENTATION TO STUDY

ENERGY SPECTRUM OF COSMIC RAYS

NASA-TN-D-IBgB N6B-16426 15

SATELLITE LIFETIME

ORBITAL SPACE FLIGHT - TRAJECTORY ANALYSISt

ORBITAL MECHANICSI PERTURBATIONS, MANEUVERING, 6

RENDEZVOUS AND SATELLITE LIFETIME

NASA-SP-33, FT. I N63-21101 32

SATELLITE MEASUREMENT

DATA ACQUISITION FROM SPACECRAFT

NASA-SP-16 N63-I1506 20

TESSERAL HARMONICS OF GRAVITATIONAL FIELD AND

GEODETIC DATUM SHIFT DERIVED FROM CAMERA

OBSERVATIONS OF SATELLITES

NASA-TN-D-IBBB N63-I6994 12

SATELLITE OBSERVATION

MAGNETIC FIELD OF LOW ENERGY PROTON BELT

REVEALED BY EXPLORER XII MEASUREMENTS AND

CALCULATIONS FROM SIMULATED CONDITION

NASA-TN-O-1674 N63-13B21 12

GUDDARD SPACE FLIGHT CENTER CONTRIBUTIONS TO

COSPAR MEETING - SATELLITE OBSERVATIONS AND

MEASUREMENTS

NASA-TN-D-1669 N63-17105 29

SATELLITE ORBIT

RELIABILITY MODEL AND ANALYSIS FOR PROJECT

MERCURY 3-ORBIT MANNED AND UNMANNED MISSION

NASA-TN-D-155B N63-I0536 32

GUIDANCE PERTURBATIONS FOR A LOW-THRUST MARS ORBIT

MISSION USING SNAP-8

NASA-TN-D-1433 N63-I0734 22

ABGRT FROM A MANNED LUNAR LANDING AND RETURN TO

RENDEZVOUS IN A 50-MILE ORBIT

NASA-TN-D-I514 N63-10904 32

EARTH-REFLECTED SOLAR RADIATION ON SPHERICAL

SATELLITES IN ELLIPTICAL ORBIT

NASA-TN-D-1472 N63-13Og6 28

CRITICAL INCLINATION PROBLEM IN SATELLITE ORBIT

THEORY

NASA-TR-R-148 N63-13723 29

SATELLITE ORBIT CALCULATION

SATELLITE ORBIT COMPUTATION PROGRAM FOR IZSAK

SECOND-ORDER SOLUTION OF VINTI DYNAMICAL PROBLEM

NASA-TN-D-1539 N63-LzgzB E9

SATELLITE ORIENTATION

MATHEMATICAL ANALYSIS FOR ORIENTATION AND CONTROL

OF ORBITING ASTRONOMICAL OBSERVATORY

NASA-TN-D-1668 N63-12063 29

SATELLITE ORIENTATION - STABILITY AND CONTROL

NASA-TN-D-1771 N63-17504 32

SATELLITE ROTATION

SOLAR RADIATION PRESSURE EFFECT CN EXPLORER XlI

ROTATION

NASA-TN-O-1855 N63-19735 30

SATELLITE TRANSMISSION

TOTAL IONOSPHERIC ELECTRON DENSITY AT MAGNETIC

EQUATOR FROM OBSERVATIONS OF FARADAY EFFECT ON

SATELLITE TRANSMISSIONS

N_SA-TN-D-1756 N63-17119 20

SATURN LAUNCH VEHICLE

FEASIBLE SOLAR PROBES FROM PRESENT PLANNED VEHICLE

TECHNOLOGY - SATURN ROCKET - CENTAUR VEHICLE

NASA-TN-D-1747 N63-15055 32

SATURN I ISA-I/ LAUNCH VEHICLE

LATERAL VIBRATION CHARACTERISTICS OF SCALE MODEL

SATURN SA-1 LAUNCH VEHICLE - RESONANT FREQUENCIES

AND DAMPING

NASA-TN-O-1593 N63-12246 30

AERODYNAMIC DAMPING OF 0.02 SCALE SATURN SA-I

MODEL VIBRATING IN FIRST FREE-FREE BENDING HOD E

NASA-TN-D-1956 N63-21057 02

SATURN I LAUNCH VEHICLE

LAUNCH DEFLECTOR DESIGN CRITERIA AND SATURN C-I

DEFLECTOR FDR EXHAUST JET ENERGY DISTRIBUTION

NASA-TN-D-1275 Nb3-14025 31

BASE HEAT TRANSFER, PRESSURE RATIOS, AND

CONFIGURATION EFFECTS ON SATURN C-I MODEL AT

MACH 0.I TC 2.0

NASA-TN-D-1566 N63-16159 3C

SUPERSONIC WIND TUNNEL DETERMINATION OF NOZZLE

HINGE-MOMENT COEFFICIENTS FOR SATURN I WITH 6

WITHOUT JET FLOW

NASA-TN-D-1962 N63-23786 02

SCALE MODEL

AERODYNAMIC DAMPING OF 0.02 SCALE SATURN SA-I

MODEL VIBRATING IN FIRST FREE-FREE BENOING MODE

NASA-TN-D-195b N63-21057 02

SURFACE PRESSURE DISTRIBUTION CN 0.0628 SCALE

MODELS OF PRCPOSED PROJECT FIRE SPACE VEHICLES

NASA-TN-D-Ig61 N63-21892 31

SCALING LAW

SCALING LAWS FOR DAMPING

NASA-TN-D-1667 N63-10987 33

SCANNING DEVICE

SCANNING MECHANISM FOR A SATELLITE-BORNE X-RAY

SPECTROMETER

NASA-TN-D-IO97 N63-I0204 15

SCIENTIFIC SATELLITE

ENVIRONMENTAL TESTING FOR SCIENTIFIC SATELLITES -

RELIABILITY

NASA-TN-D-1900 N63-18664 32

SCINTILLATION COUNTER

SCINTILLATION COUNTER TELESCOPE FOR CHARGE AND

ENERGY SPECTRA STUDY OF PRIMARY COSMIC RADIATION

NASA-TN-D-1757 N63°1907_ 15

SCOUT LAUNCH VEHICLE

CONING MOTIONS OF THE FINAL STAGES OF THREE NASA

SCOUT DEVELOPMENT VEHICLES

NASA-TN-D-13g6 N63-IOTg5 30

AERODYNAMIC CHARACTERISTICS AT HYPERSONIC SPEED OF

5TH STAGE SCOUT REENTRY VEHICLES AT MACH 0,6 TO

26.6 - REYNCLDS NUMBER EFFECTS

NASA-TN-O-1638 N63-15694 31

ORBITAL ERROR ANALYSIS OF SCOUT RESEARCH VEHICLE

NASA-TN-O-1639 N63-15779 31

HEAT TRANSFER ANO PRESSURE DISTRIBUTION OVER

REENTRY CONFIGURATION FOR FIVE-STAGE SCOUT VEHICLE

NASA-TN-D-17go N63-16294 30

EFFECTS OF SIMULATED BENDING AND FOURTH-STAGE
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SEA /WATER/ SUBJECT INDEX

SIZE ON LOCAL PRESSURES AND NORMAL FORCE

DISTRIBUTIONS OF SCOUT VEHICLE MODEL AT MACH 3.10

NASA-TN-D-1799 N63-16427 02

FREE FLIGHT SURFACE PRESSURE NOISE MEASUREMENTS

FOR SCOUT LAUNCH VEHICLE AT SUPERSONIC SPEEDS WITH

VARYING FREE STREAM PRESSURES AND REYNOLDS NUMBERS

NASA-TN-D-I818 N63-18462 OB

AERODYNAMIC LOADING CHARACTERISTICS OF MODEL

THREE-STAGE SCOUT VEHICLE AT MACH 1.57 TO 4.65 -

WIND TUNNEL TESTS

NASA-TN-D-1930 N63-18500 02

STATIC LONGITUDINAL AERODYNAMIC CHARACTERISTICS g

SURFACE PRESSURE DISTRIBUTIONS OF FOUR-STAGE SCOUT

VEHICLE MODEL

NASA-TN-O-2026 N63-22945 02

SEA /WATER/

DEVELOPMENT OF INFLATABLE PERSONAL EQUIPMENT FOR

ASTRONAUT SURVIVAL AT SEA

NASA-TN-D-I083 N63-11740 16

SELF-ERECTING ANTENNA

SELF ERECTING FLEXIBLE FOAM STRUCTURES FOR SPACE

.ANTENNAS - RECOVERY AND STRESS-STRAIN PROPERTIES -

VACUUM AND SOLAR RADIATION EFFECTS

NASA-TN-D-1610 N63-13187 08

SEMICONDUCTOR

TRANSPORT PROPERTIES OF POLAR SEMICONDUCTORS WITH

EMPHASIS ON LEAD TELLURIDE - USE IN THERPOELECTRIC

POWER GENERATION

NASA-IN-D-1695 N63-14276 15

GALVANEMAGNETIC EFFECTS IN POLYCRYSTALLINE

SEMICONDUCTORS

NASA-TN-D-1840 N63-?2709 09

SENSOR

DYNAMIC RESPONSE OF RISING AND FALLING BALLOON

WIND SENSORS FOR ESTIMATES OF WIND LOADS ON LAUNCH

VEHICLES

NASA-IN-D-1821 N63-23362 30

SENSORY DEPRIVATION

RELATIONSHIPS BETWEEN HUMAN ABILITY TO ENDURE

PAIN 6 PERSONALITY, & SENSORY DEPRIVATION

NASA-TN-D-2113 N63-20892 16

SEXTANT

SIGHTING PROBLEMS ASSOCIATED WITH SEXTANT TYPE

MEASUREMENT OF STAR POSITION FOR SPACE NAVIGATION

NASA-TN-D-1653 N63-14444 22

SHEAR

ROOM-TEMPERATURE SHEAR AND COMPRESSION TESTS OF

STIFFENED PANELS WITH INTEGRAL OR ATTACHED COOLING

CIRCUITS

NASA-TN-D-1499 N63-14271 33

SHEET

TENSILE PROPERTIES AND SHEET-BENDING FATIGUE

PRDPERTIES OF REFRACTORY METALS

NASA-TN-D-1592 N63-13183 18

STRENGTH OF FILAMENTARY SHEET WITH BROKEN FIBER

NASA-TN-D-16O9 N63-13789 33

SHEET METAL

EXAMINATION OF MECHANICAL PROPERTIES DF TUNGSTEN

SHEET AT VERY HIGH TEMPERATURES

NASA-TN-D-1310 N63-12926 18

SHELL

STRESS STATE IN TORICONICAL STRUCTURE OF CONSTANT

WALL THICKNESS

NASA-TN-D-156B N63-12479 33

SHELL STABILITY

STATISTICAL METHO0 IN THE NONLINEAR THEORY OF

ELASTIC SHELL

NASA-TT-F-EE N63-10532 33

SHELL STRUCTURE INSTABILITY - SYMPOSIUM, 1962

NASA-TN-O-ISlO N63-10BO4 34

SHIELDING

PLANETARY AERONOMY - ATOMIC SHIELDING FACTORS AND

CHANGES IN ATOMIC CHARGE DISTRIBUTION IN

INTERACTION WITH MAGNETIC FIELD

GCA-TR-63-2-N N63-17315 23

SHOCK

THEORETICAL BASIS FOR MECHANICAL IMPEDANCE

SIMULATION IN SHOCK AND VIBRATION TESTING OF

MECHANICAL STRUCTLRES

NASA-TN-D-1854 N63-18888 33

FLIGHT SHOCK E VIBRATION DATA OF ECHO SATELLITE

VERTICAL TESTS

NASA-TN-D-19C8 N63-22711 02

REYNOLDS NUMBER EFFECT ON INVISCID PRESSURE

DISTRIBUTIONS & SHOCK SHAPES CF CYLINDRICAL BODIES

WITH DIFFERENT NOSE SHAPES & DRAG COEFFICIENTS

NASA-TR-R-I_2 N63-23686 02

SHOCK ABSORBER

LANDING CHARACTERISTICS DF WINGED REENTRY VEHICLE

WITH ALL-SKID LANDING GEAR HAVING YIELDING METAL

SHOCK ABSORBERS

NASA-TN-D-1496 N63-10797 30

SHOCK WAVE

THERMODYNAMICS AND PROPAGATION OF CARBON MONOXIDE-

AIR DETONATION WAVES AT VARIOUS INITIAL PRESSURES

NASA-TN-D-1667 N63-10802 23

G,_ _v;qAHlCS, COMBUSTION PHYSICS, SHOCK WAVE

PROPAGATICN, EXTERNAL FRICTION, HEAT EXCHANGE,

S,PERSONIC FLOW, DENSITY DISTRIBUTION

NASA-TT-F-79 N63-12262 11

THERMODYNAMICS OF CARBON DIOXIDE AND NITROGEN

BEHIND NORMAL SHOCK WAVE

NASA-TN-O-1553 N63-13217 23

BREAKUP OF WATER JET BY TRANSVERSE SHOCK WAVE

NASA-TN-D-1728 N63-15561 II

THERMAL RADIATION FROM ABLATING PLASTIC MATERIALS

INJECTED INTO HYPERSONIC SHOCK WAVES

NASA-TN-O-1978 N63-20608 13

IN-FLIGHT SHOCK WAVE PRESSURE MEASUREMENTS ABOVE

AND BELOW BOMBER AIRCRAFT AT MACH 1.42 TO 1.69

NASA-TN-D-IgGB N63-2312) 04

SIDESLIP

AERODYNAMIC CHARACTERISTICS OF CANOPy PARAGLIDER

FOR INSTRUMENT RECCVERY - MACH NUMBER, ANGLE OF

ATTACK, SIDESLIP ANGLE

NASA-TN-D-177E N63-15235 03

SIGNAL

SIGNAL LOSS DUE TC ATTENUATION AND REFLECTION BY

INVISCIO EQUILIBRIUM PLASMA SHEATH FOR SPHERICALLY

BLUNTED CONES AT HYPERSONIC SPEEDS

NASA-TN-D-177B N63-187TO 24

SILVER-CADMIUM BATTERY

PERFORMANCEOF A SEALED-SILVER CADMIUM BATTERY ON

EXPLORER XII

NASA-TN-D-1543 N63-IIT_l 06

SILVER CHLORIDE

DELINEATION OF TRACKS OF HEAVY COSMIC RAYS AND

NUCLEAR PROCESSES WITH IN LARGE SILVER CHLORIDE

CRYSTALS

NASA-TN-D-IS4T N63-13715 28

SIMULATED ALTITUDE

ROCKET ENGINE ABLATIVE MATERIAL PERFORMANCE AFTER

POST-RUN COOLING AT SIMULATED ALTITUDE PRESSURES

NASA-TN-D-IT26 N63-1668E 13

SIMULATION

EFFECTS OF SIMULATED BENDING AND FOURTH-STAGE

SIZE ON LOCAL PRESSURES AND NORMAL FORCE

DISTRIBUTIONS OF SCOUT VEHICLE MODEL AT MACH 3.10

NASA-TN-D-1799 N63-16427 02

V/STOL WIND TUNNEL MODEL SIMULATING TRANSITION -

WING PRESSURE MEASUREMENTS IN PROPELLER SLIPSTREAM

NASA-TN-D-ZOl4 N63-22964 03
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SIMULATOR

SIMULATOR STUDY OF AN ACTIVE CONTROL SYSTEM FOR A

SPINNING BODY

NASA-TN-D-1515 NB3-II122 30

SIMULATOR STUDY OF LATERAL-DIRECTIONAL HANDLING

QUALITIES OF PROPELLER STOL TRANSPORT AIRPLANE

NASA-TN-D-1773 N63-15526 04

HANDLING DUALITIES OF SUPERSONIC TRANSPORTS IN

HIGH SPEED CRUISING FLIGHT USING PILOTED

SIMULATORS

NASA-TN-O-I888 N63-15563 1C

SIMULATOR STUDY OF AEROSPACE REQUIREMENTS FOR

SUPERSONIC TRANSPORT

NASA-TN-D-I964 NB3-2OBgO 04

SINUSOID

PRESSURE AND TURBULENT HEAT TRANSFER ASSOCIATED

WITH SINUSOIDAL PROTUBERANCES ON FLAT PLATE

NASA-TN-D-I&26 N63-13950 I3

SKID LANDING

STABILITY ANALYSIS OF SKID-ROCKET LANDINGS OF

SPACECRAFT

NASA-TN-D-1625 N63-15302 3C

SKID LANDING OF SPACECRAFT MODELS ON HEAT SHIELD

NASA-IN-D-1624 N63-I5305 3C

TRICYCLE SKID-TYPE LANDING GEAR SYSTEM - E_UATICNS

OF MOTION FOR X-15 VEHICLE SLIDEOUT DYNAMICS

NASA-TN-D-1828 N63-16298 30

SKIN FRICTION

AVERAGE SKIN FRICTION IN TURBULENT AND LAMINAR

FLOW

NASA-TR-R-123 N63-13105 C2

THEORIES OF COMPRESSIBLE TURBULENT-BOUNDARY-LAYER

SKIN FRICTION WITH ZERO PRESSURE GRADIENT ANO

EXPERIMENTAL RESULTS

NASA-TN-D-IT95 N63-14278 II

SKYLARK

SOUTHERN SKY SURVEY - NEBULOSITIES, ULTRAVIOLET

FLUXES

NASA-TN-O-I719 N63-13104 32

SLENDER BODY

EFFECT OF VOREEX FLOW ON AERODYNAMIC LOAD, FORKET

AND STABILITY OF SLENDER BODY AIRCRAFT

NASA-TR-R-IOI N63-14eT2 02

SLIPSTREAM

PROPELLER SLIPSIREAM EFFECTS AS DBTERMINEO FRO M

WING PRESSURE DISTRIBUTION OF A LARGE-SCALE

SIX-PROPELLER VTOL MODEL AT STATIC THRUST

NASA-TN-D-1509 N63-10533 04

FLIGHT CHARACTERISTICS OF DEFLECTED SLIPSTREAM

V/STGL AIRCRAFT

NASA-TN-D-1891 N63-18663 04

SLOSHING

SLOSH DAMPING EFFECTIVENESS OF POSITIVE EXPULSION

BAGS AND DIAPHRAGMS IN SPHERICAL TANKS

NASA-TN-D-IT12 N63-I6BOI IL

NATURAL MODE FREQUENCIES AND SLOSH FORCES FROM

LIQUID SLOSHING IN TOROIDAL TANKS

NASA-TN-O-L709 N63-[AgB8 23

EFFECT OF PROPELLANT SLOSHING ON STABILITY OF

ACCELEROMETER CONTROLLED RIGID SPACE VEHICLE

NASA-TN-D-1831 N63-23677 26

SMOKE TRAIL

SMOKE-TRAIL VEHICLE DEVELOPMENT FOR WIND SMEAR

MEASUREMENTS

NASA-TN-D-2O09 N63-236BI 02

SODIUM

APPLICATION OP FIELD-ION EMISSION TO ELECTROSTATIC

ROCKET ENGINES - IONIZATION LIFETIMES OF HYDROGEN9

LITHIUMt SDOIUMv RUBIDIUMt CESIUMt AND XENON

NASA-Tr:-D-1563 N63-1219_ 30

DESIGN AND OPERATIpNAL PERFORMANCE OF SODIUM FLASH

VAPORIZATION FACILITY

NASA-TN-D-1661 N63-15695 27

PLANETARY AERCNOMY - ROLE OF INTERPLANETARY DEBRIS

IN PLANETARY ATMOSPHERES - SODIUM IN ATMOSPHERES

OF EARTH, VENUS AND MARS

GCA-TR-63-4-N N63-17317 12

SODIUM CHLORIDE

THERMOLUMINESCENT SPECTRA OF SODIUM CHLORIDE AND

HYDROXIDE-FREE SODIUM CHLORIDE IRRADIATED WITH

40-MEV ALPHA PARTICLES

NASA-TN-O-1662 N63-14205 23

SOLAR ABSORBER

OPTICAL AND THERMAL METHOES OF MEASURING SOLAR

ABSORPTANCE ANC THERMAL EMITTANCE - THERMAL VACUU_

TECHNIQUE TESTED FOR SPACECRAFT CCATINGS

NASA-TN-D-1716 N63-14277 15

SOLAR CELL

SPACE RADIATION EFFECTS ON SOLAR CELL POWER

SYSTEMS IN SPACECRAFT

NASA-SP-30O3 N63-2C315 06

OPTIMIZATION CF SOLAR CELL POWER SUPPLY FOR

INTERPLANETARY SPACECRAFT

NASA-TN-D-1846 N63-20602 06

SOLAR CELL GENERATCRS FOR SATELLITE POWER SUPPLY -

DESIGN THEORY

NASA-TN-D-IQO4 N63-2C6Ob 06

SOLAR CORPUSCULAR STREAM

INTERACTION BETWEEN A NEUTRAL STREAM OF ICEIZEC

SOLAR CORPUSCLES WITH IHE MAGNETIC OIPCLE FIELD OF

EARTH

NASA-TR-R-I2G N63-18472 12

SOLAR COSMIC RAY

SOLAR COSMIC RAY EVENT - SEPTEVBER 26, lq6O

NASA-TN-D-16?5 N63-1206A 29

COMPOSITION AND ENERGY SPECTRA OF SOLAR COSHIC

RAYS - NCVEMEER 12, 1960 - SOLAR FLARE, HYDRO(,EN,

HELIUM, AND NUCLEI

NASA-TN-D-176A N63-!6293 2c

SOLAR FLUX

PLANEIARY AERONOMY - SOLAR FLUX INCIDENT AT TdP OF

ATMOSPHERES OF EARTH AND NEIGHpORING PLANETS FOR

SPECTRAL REGION 50 TO _O00-A

GCA-TZ-62-14-N N63-17312 2R

SOLAR PARALLAX

CONSISTENT SYSTEM OF ASTRCDYNAMIC CGNST_NTS -

ASTRONOMICAL UNIT_ SCLAR PARALLAX, AND OTHERS

NASA-TN-D-I642 ,_63-1812B 05

SOLAR PROBE

FEASIBLE SOLAR PROBES FROM PRESENT PLANNED VEHICLE

TECHNOLOGY - SATURN ROCKET - CENTAUR VEHICLE

NASA-TN-D-IT47 N63-15C55 32

SOLAR PROTON

NEUTRONS IN SPACE - FLUX GENERATION AND SOURCES

NASA-TN-O-16g6 N63-13!03 28

SOLAR RADIATION

SOLAR COSMIC RAY EVENT - SEPTEMBER 26, 1960

NASA-TN-D-16T5 N63-12064 ZE

EARTH-REFLECTED SOLAR RAOIATION CN SPHERICAL

SATELLITES IN ELLIPTICAL CRBIT

NASA-TN-_-I472 N63-13096 28

SELF ERECTING FLEXIBLE FOAM STRUCTURES FOR SPACE

ANTENNAS - RECOVERY AND STRESS-STRAIN PROPERTIES -

VACUUM AND SOLAR RADIATION EFFECTS

NASA-TN-D-IEIO N63-13187 Oe

PLANETARY AERONOMY -CCMPILATICN OF ABSORPTION

SPECTRUK OF SOLAR VACUUM ULTRAVIOLET RADIATION BY

ATMOSPHERIC GASES

GCA-TR-62-1E-N N63-I73L3 07

EARTH REFLECTED SOLAR RADIATION UPON SPINNING

FLAT PLATE ABOARD A SATELLITE
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SOLAR REFLECTOR SUBJECT INDEX

NASA-TN-D-1842 N63-18131 06

SOLAR RADIATION PRESSURE EFFECT ON EXPLORER XII

ROTATION

NASA-TN-D-I855 N63-19735 30

SOLAR REFLECTOR

PORTABLE INTEGRATING SPHERE FOR MONITORING SOLAR

REFLECTANCE OF SPACECRAFT COATING

NASA-TN-D-I714 N63-15053 t5

SOLENOID

CALCULATION OF MAGNETIC FIELD DISTRIBUTION OF

FINITE HELICAL SOLENOID

NASA-TN-D-IQ93 N63-22601 23

SOLID PROPELLANT

EFFECT OF COMPOSITION ON COMBUSTION OF SELID

PROPELLANTS DURING A RAPID PRESSURE DROP

NASA-TN-D-L559 N63-1062T 26

RELATIVE IGNITABILITY OF SOLID PROPELLANTS EXPOSED

TO CHLGRINE TRIFLUORIDE

NASA-IN-D-1533 N63-I1616 26

SOLIO PROPELLANT IGNITION

EFFECT OF COMPOSITION ON COMBUSTION OF SCLID

PRCPELLANTS DURING A RAPID PRESSURE DRCP

NASA-TN-D-IS59 N_3-10627 26

SOLID PROPELLANT ROCKET ENGINE

USE OF HIGH-PERFORMA_WCE AIRCRAFT AS FIRST-STAGE

BCCSTER FCR AIR-LAUNCHING SOLID FUEL ROCKET -

OPERATIG,_AL ASPECTS

NASA-TN-D-1279 N63-12192 04

ERCSION RFSISTANCE AND FAILURE _ECHANISPS OF

NJZZLE MATERIALS IN SHALL SDLID-PRCPELLANT

RCCKFT !NGINL

NASA-TN-D-16b8 N&3-12931 27

RADIO-ATIENUATILN M_ASUREMLNT /RAM At/ TEST, POLK-

STAGE SELIO-PROPELLANI ROCKET VEHICLE -

PERfoRmANCE AND DESIGN

NASA-T_-D-IGtI NO3-13548 31

SOLIDS

SOUNn AND ULTRASONIC WAVES IN AIR, WATER AND SOLID
800I_S

NASA-TI-F-_o N63-19157 23

SDNIC BOOM

MEASUREMENT OF RESPONSE OF LIGHT AIRCRAFT TO SONIC

EOO_S

NASA-T;_-D-1941 N63-1_27P 04

SONIC FLOW

ACRCDYNAHIC EFFECTS AHEAD CF RECTANGULAR SLNIC

JETS EXHAUSTING FROM A FLAT PLATE

NASA-TN-O-ISO0 Nb3-I6I_6 It

SONIC SPEED

HELIUM CENCENTRATION OF VENT EXHAUSTING HELIUM AT

SJNIC VELOCITY INTO SUPERSONIC STREAM OF AIR

NASA-TN-D-1787 N63-15773 26

SOUND

FAR FIELD ACOUSTIC RESONANCE DUE TO PROPAGATION OF

SOUND FROM ROCKET ENGINE

NASA-TN-O-IB32 NG3-18867 23

SOUND PROPAGATION

FAR FIELD ACOUSTIC RESONANCE DUE TO PROPAGATION OF

SOUND FROM ROCKET ENGINE

NASA-TN-D-IB32 N63-IBBE7 23

SOUND WAVE

SOUND AND bLTRASCNIC WAVES IN AIR, WATER AND SOLID

BODIES

NASA-TT-F-96 N63-19157 23

SOUND WAVE PERTURBATIONS IN HYDRAULIC LINES WITH

CLOSED-END SIDE BRANCH - FLOW & PRESSURE WAVES

NASA-TN-O-I876 N63-2060_ 11

SOUNDING ROCKET

ATTITUDE CONTROL SYSTEM FOR FINNED SOLID

PROPELLANT SOUNDING ROCKET

NASA-TN-D-IbOB N63-13219 06

DEVELOPMENT OF SOUNDING ROCKETS IN JAPAN - RADAR

AND OPTICAL TRACKINGt MANAGEMENT, AERCCYNAMICS,

RDCKODN, AND ELECTRCNIC E:UIPMENT

NASA-TT-F-87 N63-13251 O_

TOPSIDE SOUNDINGS OF IONOSPHERE

NASA-TN-D-I_38 N63-13838 12

COMPARISON OF STEADY-STATE AND SIX-DEGREE-OF-

FREEDOM ANALYSIS CF PITCH-RCLL RESONANCE

CONDITIONS FOR LONG SLENDER SObNDING ROCKET

NASA-TN-D-IBI6 N63-16992 32

SPACE CABIN

GAS CHROMATOGRAPHIC MEASUREHENT OF TRACE

CONTAMINANTS IN SIMULATED SPACE CABIN

NASA-TN-D-IB2S N63-13189 07

SELECTION OF SPACE CABIN ATHOSPHER¢S - CXYGEN

TOXICITY

NASA_TN-D-ZOOE N63-20754 16

SPACE CHARGE

SPACE CHARGE-FLO_ THEORY AND ELECTRODE DESIGN FCR

ELECTROSTATIC ROCKET ENGINES

NASA-TN-D-I461 N63-I0735 27

SPACE ENVIRONMENT

BIOASTRUNAUTICS - SPACE ENVIRCNM_NT, HUMAN

PERFORMANCE

NASA-SP-18 N63-11508 16

LABORATORY TECHNICUES IN SPACE ENVIRCNMENT

RESEARCH

NASA-SP-26 NC3-11516 2B

ENVIRCNPENTAL PRChLEWS £F SPACE FLIGHT

STRUCTURES - PART IT, _ETECRCIE HAZARDS

NASA-TN-D-14£3 N63-IIOUb _0

ATMOSPHERE AS PART CF NEAR-EARTH SPACE uNVIRLH_ErNT

NASA-IN-D-1387 Nb3-I2586 06-21

SPACE ERECTABLE STRUCTURE

SELF ERECTING FLEXIBLE FOAM STRUCTURFS FOR SPACF

ANTENNAS - _ECGVERY AND STRESS-STRAIN PROPFRTI_S -

VACUUM AND SOLAR RADIATION _FFLCTS

NASA-TN-O-I61C N53-13187 08

SPACE EXPLORATION

GEOPHYSICS AN_ ASIRCNCMY IN SPACc _XPLC_ATICN

NASA-SP-I3 N63-11bC3 12

LUNAR AND PLANETARY SCIENCES IN SPACE EXPLO_ATILN

NASA-SP-IA NO3-11_iO4 29

GAS DYNAMICS IN SPACT tXPLCRATICN

NASA-SP-24 N63-11514 II

PLASMA PHYSICS AND VAGNETCHYDRCDYNANICS IN SPACE

EXPLORATIC._

NASA-SP-25 N63-I]515 24

_ATERIALS POR SPACE EXPLCRAIICN

NASA-SP-27 N63-I1517 I9

METEOROID HAZARDS IN SPACE EXPLORATInN

NASA-TN-O-I839 N63-23124 29

SPACE FLIGHT

CONFERENCE ON PEACEFUL USE CF SPACE_ 1962 -

_ERCURY, APOLLO, GEMINI PRCJECTS, METEOROLOGICAL

COMMUNICATION.SATELLITES

NASA-SP-8 N6_-11137 01

CELESTIAL MECHANICS AND SPACE FLIGHT ANALYSIS

NASA-SP-I5 N_3-IlEOS 05

ASCENT FROM LUNAR SURFACE - SINGLE STAGE ROCKET IN

RETURN TO EARTH PHASE OF SPACE MISSION

NASA-TN-D-16_4 N63-16987 2B

EARTH-MOON SYSTEM TRAJECTORY - RETURN TO EARTH

PHASE OF SPACE MISSICN - FREE RETURN FRCM LUNAK

SPACE FLIGHT

NASA-TN-D-I8)3 Nb3-16993 29

STRUCTURAL DYNAMICS PROBLEMS IN SUPPORT OF FUTURE

SPACE MISSION
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SUBJECTINDEX SPACECRAFTINSTRUMENTATION

NASA-TN-D-2059 N63-19610 34

ORBITAL SPACE FLIGHT - TRAJECTORY ANALYSIS,

ORBITAL MECHANICS, PERTURBATIONS, MANEUVERING,

RENDEZVOUS AND SATELLITE LIFETIME

NASA-SP-33, PT. 1 N63-21101 32

SPACE FLIGHT HANDBOOK - ORBITAL MECHANICS AND

PROPULSION CALCULATIONS

NASA-SP-331 PT. 2 N63-21102 32

SPACE NAVIGATION

SIGHTING PROBLEMS ASSOCIATED WITH SEXTANT TYPE

MEASUREMENT OF STAR POSITION FOR SPACE NAVIGATION

NASA-TN-O-1653 N63-144_4 22

SPACE PROBE

PROJECT FIRE - SPACE AND REENTRY VEHICLE

STATIC STABILITY

NASA-TN-D-1497 N63-I0178 "02

PRESSURE DISTRIBUTIONS OVER FORWARD PORTION OF

PROJECT FIRE SPACE-VEHICLE CONFIGURATION AT

SUBSONIC SPEED

NASA-TN-D-1612 N63-12950 02

CHARACTERISTICS OF MARS AND VENUS ATMOSPHERE

FROM GAS DYNAMICS OF SPACE PROBE VEHICLE

NASA-TN-D-1770 N63-14806 29

SPACE PROGRAM

NASA-UNIVERSITY CONFERENCE ON SPACE - ROCKETS,

GEOPHYSICS, ASTRONOMY, CELESTIAL MECHANICS AND

BIOASTRONAUTICS - VOL I

NASA-SP-II, VOL. I N63-11501 29

NASA-UNIVERSITY CONFERENCE ON SPACE - NUCLEAR,

CHEMICAL AND ELECTRIC PROPULSION - AERODYNAMICS,

GAS DYNAMICS AND PLASMA PHYSICS - VOL II

NASA-SP-I1, VOL. 2 N&3-115O2 29

SPACE RADIATION

SPACE RADIATION EFFECTS ON SOLAR CELL POWER

SYSTEMS IN SPACECRAFT

NASA-SP-BOO3 N63-20315 C6

SPACE RENDEZVOUS MANEUVER

SIMULATED PILOT PERFORMANCE OF RENDEZVOUS BETWEEN

SPACECRAFT AND COMMANDED MODULE OF LOW THRUST

NASA-TN-D-1613 N63-13790 14

PILOT FRROR IN SPACE RENDEZVOUS MANEUVER FROM

NOISE INTERFERENCE OF RADAR SYSTEM

NASA-TN-D-1619 N63-19176 14

SPACE SCIENCE

CONFERENCE ON PEACEFUL USE OF SPACE, 1962 -

MERCURY, APOLLO, GEMINI PROJECTS, METEOROLOGICAL

COMMUNICATION SATELLITES

NASA-SP-8 N63-11137 01

NASA-UNIVERSITY CONFERENCE ON SPACE - RDCKETS_

GEDPHYSICSt. ASTRONOMY, CELESTIAL MECHANICS AND

BIOASTRONAUTICS - VOL I

NASA-SP-11, VOL. I N63-11501 29

NASA-UNIVERSITY CONFERENCE ON SPACE - NUCLEAR,

CHEMICAL AND ELECTRIC PROPULSION - AERODYNAMICSw

GAS DYNAMICS AND PLASMA PHYSICS - VOL II

NASA-SP-11, VOL. 2 N63-11502 2g

LUNAR AND PLANETARY SCIENCES IN SPACE EXPLORATION

NASA-SP-14 N63-11504 29

STRUCTURES FOR SPACE SCIENCE - WINGED VEHICLESe

PLANETARY ENTRY VEHICLES_ CONFIGURATION AND DESIGN

NASA-SP-2B N6B-llS1B 34

COSMIC MINERALOGY - NEW BRANCH OF SCIENCE

NASA-TT-F-170 NB3-19863 29

SPACE SIMULATOR

SURVEY OF LARGE SPACE CHAMBERS - VACUUM CHAMBERS

TO SIMULATE SPACE ENVIRONMENT

NASA-TN-D-1673 N63-14626 30

SPACE SYSTEMS ENGINEERING

FEASIBLE SOLAR PROBES FROM PRESENT PLANNED VEHICLE

TECHNOLOGY - SATURN ROCKET - CENTAUR VEHICLE

NASA-TN-D-1?4? N63-15055 32

SPACE VEHICLE

AERODYNAMICS OF SPACE VEHICLES

NASA-SP-23 N63-11513 02

ANALYSIS OF WEIGHT PARAMETERS INFLUENCE ON

PROPULSION REQUIREMENTS OF ORBIT-LAUNCHED VEHICLES

NASA-TN-D-1525 N63-15351 34

INERTIAL NAVIGATION ERROR ANALYSIS OF SPACE

VEHICLE DURING REENTRY

NASA-TN-D-1772 N63-15473 30

EFFECT OF PROPELLANT SLOSHING ON STABILITY OF

ACCELEROMETER CONTROLLED RIGID SPACE VEHICLE

NASA-TN-D-1831 N63-23677 26

SPACE VEHICLE CONTROL

EMERGENCY NAVIGATION PROCEDURE WITH MIOCOURSE

CORRECTIONS FOR SPACE VEHICLES IN RETURNING FROM

THE MOON

NASA-TN-D-I765 N63-14028 22

SPACECRAFT

SPACECRAFT STERILIZATION

NASA-TN-D-1357 NB3-10793 16

SPACECRAFT AND LAUNCH-VEHICLE PERFORMANCEv MISSION

OPERATIONS, AEROMEDICAL ANALYSIS, PILOT

PERFORMANCE_ PILOTS FLIGHT REPCRT

NASA-SP-12 N63-11990 32

GUIDANCE OF SPACECRAFT APPROACHING EARTH AT

SUPERCIRCULAR VELOCITIES ON DESIRED PERIGEE

NASA-TN-D-1607 N63-12592 22

SPACECRAFT POSITION IN EARTH-MOON SPACE FROM

OPTICAL MEASUREMENTS

NASA-TN-D-1604 N63-13099 22

GODDARD SPACE FLIGHT CENTER CCNTRIBUTIZNS TO

CDSPAR MEETING - SATELLITE OBSERVATIONS AND

MEASUREMENTS

NASA-TN-D-1669 N63-17105 29

SPACECRAFT CONTROL

ANGULAR MOTICN DETECTION BY HUMAN PILOTS AND

APPLICATION TO SPACE RENDEZVOUS CONTROL

NASA-TN-D-1498 N63-10626 I_

CONTROL, GUIDANCE, AND NAVIGATION OF SPACECRAFT

NASA-SP-17 N63-11507 22

MATHEMATICAL ANALYSIS FOR ORIENTATION AND CONTROL

OF ORBITING ASTRONOMICAL OBSERVATORY

NASA-TN-O-1668 N63-12063 29

SPACECRAFT DESIGN

RADIO-ATTENUATION MEASUREMENT /RAM A1/ TEST1 FOUR-

STAGE SOLID-PRCPELLANT ROCKET VEHICLE -

PERFORMANCE AND DESIGN

NASA-TN-O-1611 N63-13548 31

METHOD OF EXPRESSING MASS UNBALANCE - FORCE-MOMENT

METHOD APPLICATION TO SPACECRAFT DESIGN

NASA-TN-D-1446 N63-15765 33

SPACECRAFT ENVIRONMENT

MIOROMETEDRITE PENETRATION EXPERIMENT ON EXPLORER

VII SATELLITE - 1959 ICTA

NASA-TN-D-1722 N63-14428 32

SPACECRAFT THERMAL SIMULATION

NASA-TN-O-1631 N63°14811 10

SPACECRAFT GUIDANCE

GUIDANCE OF SPACECRAFT APPROACHING EARTH AT

SUPERCIRCULAR VELOCITIES ON DESIRED PERIGEE

NASA-TN-D-1607 N63-12592 22

EMERGENCY NAVIGATION PROCEDURE WITH MIDCOURSE

CORRECTIONS FOR SPACE VEHICLES IN RETURNING FROM

THE MOON

NASA-TN-O-IT65 N63-1402B 22

SPACECRAFT INSTRUNENTATION

INERTIA SPHERE TO DAMP THE ANGULAR MOTIONS OF

SPINNING SPACECRAFT
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SPACECRAFT LANDING SUBJECT INDEX

NASA-TR-R-137 N63-1OT36 30

DATA ACQUISITION FROM SPACECRAFT

NASA-SP-16 N63-I1506 20

ENDLESS-LOOP MAGNETIC TAPE RECORDER FOR TIROS

SATELLITE

NASA-TN-D-1542 N63-13097 O8

PORTABLE INTEGRATING SPHERE FOR MONITORING SOLAR

REFLECTANCE OF SPACECRAFT COATING

NASA-TN-D-1714 N63-15053 15

SPACECRAFT LANDING

LUNAR SURFACE BALLISTICST HAZARDS OF SPACECRAFT

LANDING OR LAUNCHINGv PARTICLES - EXHAUST GASES

NASA-TN-D-1526 N63-13515 29

STABILITY ANALYSIS OF SKID-ROCKET LANDINGS OF

SPACECRAFT

NASA-TN-D-1625 N63-I5302 3C

SPACECRAFT MANEUVER

ABORT FROM A MANNED LUNAR LANDING AND RETURN TO

RENDEZVOUS IN A 5D-MILE ORBIT

NASA-TN-D-I514 N63-I0904 32

SPACECRAFT MODEL

RELIABILITY MODEL AND ANALYSIS FOR PROJECT

MERCURY 3-ORBIT MANNED AND UNMANNED MISSION

NASA-TN-O-1558 N63-10536 32

SKID LANDING OF SPACECRAFT MODELS ON HEAT SHIELD

NASA-TN-D-1624 N63-15305 30

SPACECRAFT POWER SUPPLY

POWER FOR SPACECRAFT

NASA-SP-21 N63-1151L 06

PERFORMANCE OF A SEALED-SILVER CADMIUM BATTERY CN

EXPLORER XII

NASA-TN-O-1543 N63-11741 06

ANALYTICAL STUOY OF TURBINE-GEOMETRY

CHARACTERISTICS FOR ALKALI METAL TURBOELECTRIC

SPACE POWER SYSTEM

NASA-TN-D-ITIO N63-15770 06

SPACE RADIATIGN EFFECTS ON SOLAR CELL POWER

SYSTEMS IN SPACECRAFT

NASA-SP-3C03 N63-20315 06

OPTIMIZATION OF SOLAR CELL POWER SUPPLY FOR

INTERPLANETARY SPACECRAFT

NASA-T,_-D-IB46 N63-20602 06

SOLAR CELL GENERATORS FOR SATELLITE POWER SUPPLY -

DESIGN THEORY

NASA-TN-D-19O4 N63-20606 DE

SPACECRAFT PROPULSION

POWER FOR SPACECRAFT

NASA-SP-21 N63-I1511 06

ELECTRIC PROPULSION FOR SPACECRAFT

NASA-SP-22 N63-II512 27

SPACECRAFT RECOVERY

CABLE RIGGING AND AERODYNAMIC CHARACTERISTICS OF

PARAWING-SPACECRAFT COMBINATION

NASA-TN-D-I937 N63-18667 03

SPACECRAFT REENTRY

EFFECT OF HA-7 SPACECRAFT ACCELERATIONS AND

REENTRY DECELERATIONS ON THE LIQUID-VAPOR

INTERFACE IN A BAFFLED TANK

NASA-TN-O-1577 N63-1161B 26

SPACECRAFT SENSOR

INFRARED HORIZON OF PLANET EARTH - DIFFERENCE

BETWEEN SURFACEr ATMOSPHERICt C OUTER SPACE

SPECTRAL REGIONS - CHOOSING SPACECRAFT SENSORS

NASA-IN-D-lOB0 N63-20603 12

SPACECRAFT SHIELDING

OPTICAL AND THERMAL METHODS OF MEASURING SOLAR

ABSORPTANCE AND THERMAL EMITTANCE - THERMAL VACUUM

TECHNIQUE TESTED _OR SPACECRAFT COATINGS

NASA-TN-D--1716 N63-1427T 15

SPACECRAFT STRUCTURE

STRUCTURAL SYNTHESIS OF SYMMETRIC WAFFLE PLATE

NASA-TN-D-I691 N63-II050 34

ENVIRONMENTAL PROBLEMS OF SPACE FLIGHT

STRUCTURES - PART IT, METEOROID HAZARDS

NASA-TN-D-1493 N63-I1986 30

SINUSOIDAL SWEEP VIBRATION TEST FOR QUALIFICATION

OF SPACECRAFT STRUCTURES - WAVEFORM DISTORTION AND

EFFECT ON VIBRATION TESTING

NASA-TN-D-1763 N63-21888 33

MATERIALS-RESEARCH AREAS OF IMPORTANCE TO MISSILE

AND SPACECRAFT STRUCTURE

NASA-TN-O-2125 N63-23126 34

SPACECRAFT TRACKING

DATA ACQUISITION FRCM SPACECRAFT

NASA-SP-16 N63-11506 20

SPACECRAFT TRAJECTORY

TRAJECTORY REQUIREMENTS FOR TERMINAL LUNAR LANDING

FROM ANALOG SIMULATION OF SPACECRAFT

NASA-TN-D-1921 N63-19606 29

SPECIFIC IMPULSE

PROPELLANTS FOR LUNAR LANDING - HIGH SPECIFIC AND

DENSITY IMPULSE, IGNITION, AND STORAGE

NASA-TN-D-I723 N63-12640 27

SPECTRAL ANALYSIS

PLANETARY AERONO_Y - SOLAR FLUX INCIDENT AT TOP OF

ATMOSPHERES OF EARTH AND NEIGHBORING PLANETS FOR

SPECTRAL REGION 50 TO 3OO0-A

GCA-TR-62-14-N N63-17312 28

INFRARED HORIZON OF PLANET EARTH - DIFFERENCE

BETWEEN SURFACE, AT_CSPHERIC, _ OUTER SPACE

SPECTRAL REGIONS - CHCOSTNG SPACECRAFT SENSORS

NASA-TN-D-185C N63-20603 12

SPECTRAL LINE

STELLAR SPECTRUM LINES - FORMATION ANO INTENSITY

NASA-TT-F-LI6 N63-19860 28

SPECTROPHOTOMETRY

INFRARED SPECTROPHOFOMETRY FOR LUNAR AND PLANETARY

SOIL ANALYSIS

NASA-IN-D-1871 N63-14406 29

SPECTROSCOPY

SPECTROSCOPIC 06SERVATICNS OF DISTANT COMET TAILS_

OSTERBROCK ORIENTATION & CURVATURE, BESSEL-

BREDICHIN THECRY

NASA-TN-D-1671 N63-13794 05

SPECTRUM

EFFECTS OF SPECTRAL CONTENT AND OURATION OF

PERCEIVED NOISE LEVEL

NASA-TN-D-IBT3 N63-14430 23

SPHERE

HEAT TRANSFER TO A SPHERE WITH A RETROROCKET

EXHAUSTING INTO A FREESTREAM

NASA-TN-D-1535 N63-1OT33 13

INERTIA SPHERE TO DAMP THE ANGULAR _OTIENS OF

SPINNING SPACECRAFT

NASA-TR-R-137 N63-10736 30

POWER INPUT TO SMALL FLAT PLATE FROM DIFFUSELY

RADIATING SPHERE WITH APPLICATION TO EARTH

SATELLITES - SPINNING PLATE

NASA-1N-D-I545 N63-12948 06

EARTH-REFLECTED SOLAR RADIATION oN SPHERICAL

SATELLITES IN ELLIPTICAL ORBIT

NASA-TN-D-1472 N63-13096 28

SPHERES OF ABLATING MATERIAL SUBJECTED TD

AERODYNAMIC HEATING TO DETERMINE PHYSICAL PROPERTY

NASA-TN-D-163B N63-15051 13

PORTABLE INTEGRATING SPHERE FOR MONITORING SOLAR

REFLECTANCE OF SPACECRAFT COATING

NASA-TN-D-1714 Nb3-LSO53 lfi

AERODYNAMIC CHARACTERISTICS OF TOWED BODIES -
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SUBJECT INDEX STATIC AERODYNAMIC CHARACTERISTICS

SPHERES, CONES, AND CONICAL RINGS - DECELERATORS

AT SUPERSONIC SPEEDS

NASA-TN-D-1789 N63-15308 02

AEROOYNAMIC COEFFICIENTS FOR CONES AND SPHERES

NASA-TR-R-]27 N63-16425 02

SPHERICAL SHELL

SHELL STRUCTURE INSTABILITY - SYMPOSIUM, 1962

NASA-TN-D-ISIO N63-1OBD4 34

SPHERICAL TANK

SLCSH DAMPING EFFECTIVENESS OF POSITIVE EXPULSION

BAGS AND DIAPHRAGMS IN SPHERICAL TANKS

NASA-TN-D-1712 NB3-16601 ii

SPIN

INERTIA SPHERE TO DAMP THE ANGULAR MOTIONS OF

SPINNING SPACGCRAFT

NASA-TR-R-137 N63-IOT36 30

SIrWLATOR STUDY OF AN ACTIVE CONTROL SYSTEM FOR A

SPINNIN_ EOOY

N4SA-TN-O-1515 N63-II|22 3C

SPIN CF SCALE HCDEL UNSWEPT WING, TWIN-ENGINE,

OBSERVATION AIRCRAFT

NASA-IN-D-1516 N63-1224B C4

IN-PLAN:_ VIt_RATIONS OF FLAT SPINNING DISK

NASA-TN-D-_21 N63-[2590 33

SPIN DYNAMICS

RbTATING 6bOY VACUUM YQTION APPROXIMATION - RIGID

SYMMETRICAL BODY WITH SPIN RATE ADD INERTIA

VARIANCES

NASA-TR-R-II5 N63-14781 C2

SPIN ORBIT INTERACTION

PARTIAL SEPARATION OF VARIABLES _PPLIcO TO TWO

P-ELCCT&Ci_ CALCULATIONS - SPIN CRRIT, ANGULA_

MC_LNIUi% ENEG(_Y TRANSFER_ ATOMIC EXCITATION

NASA-II-F-192 N63-15238 23

SPIN STABILIZATION

STRETCH YO-YO THEORY AND SATELLITE SPIN REDUCTION

4AS_-TN-D-L676 _,;63-1440_ 29

LISHimZIGHT PITCH CONTROL FOR SPIN STABILIZED

_w,:_CE VEHICLES - FLIGHT TEST

NASA-TN-D-1922 NbB-182tO 30

SPUTTERING

HEMISPHERICAL EMITTANCE OF METALLIC SPECIMENS OUE

TO SPUTTERING WITH HYDROGEN IONS

NASA-TN-O-1646 NAB-12214 23

STABILITY

STABILITY ANALYSIS OF SKID-ROCKET LANDINGS OF

SPACECRAFT

NASA-IN-D-t625 N6]-ISBO2 30

STABILITY OF A TWENTY-FOUR HOUR SATELLITE

NASA-TN-D-1750 N63-17547 32

STABILITY AND CONTROL

PILOTS ABILITY TO CONTROL DURING SIMULATEO

SIABILITY AUGMENTER FAILURES

NASA-TN-D-1552 N63-10IBI 14

THE X-15 FLIGHT CONTRUL AND STABILITY SYSTEM

NASA-IN-D-t402 N63-11123 04

AERODYNAMIC CHARACTERISTICS OF FOUR DUCT TANDE_ _

VTDL AIRCRAFT CONFIGURATIONS

NASA-IN-D-lAB1 NbB-lla45 02

ANALYSIS OF DELTA-WING HYPERSONIC STABILITY

CONTROL AT ANGLES OF ATTACK BETWEEN 30 DEG AND

90 DEG

NASA-IN-D-1602 NBB-I_TB6 03

SATELLITE ORIENTATION - STABILITY AND CONTROL

NASA-IN-D-1771 N63-17504 32

TRAJECTORY SIMULATION FOR STABILITY AND CONTROL

STUDIES OF MULTIENGINE BOOSTERS

NASA-TN-D-1B3B N63-19734 29

WIND TUNNEL STABILITY AND CONTROL TESTS OF

FLEXIBLE WING MANNED AIRCRAFT - PARAWING

NASA-TN-D-I9_6 N63-19736 04

EFFECT OF X-15 MANUAL FLIGHT CONTRCL AND STABILITY

SYSTEMS ON HCRIZCNTAL TAIL LOAD

NASA-TN-D-209O N63-22117 04

STABILITY DERIVATIVE

WIND-TUNNEL MEASUREMENT CF PROPELLER WHIRL-FLUTTER

SPEEDS AND STATIC-STABILITY DERIVATIVES AND

COMPARISON WITH THEORY

NASA-TN-D-1807 NBB-19652 23

STAGNATION POINT

FLOW VISUALIZATION TECHNIQUES IN HELIUM AT MACH

15 & 20 - SURFACE STREAMLINES, ATTACHED AND

SEPARATED AFTERBODY FLOW& STAGNATION POINTS

NASA-TN-D-1769 N63-14588 02

CALCULATED RESULTS FOR TRANSIENT HEATING AND

MELTING OF GLASS SHIELD AT STAGNATION POINT OF

REENTERING ICBM

NASA-TN-D-1643 N63-15347 30

HYDROMAGNETIC STAGNATION-POINT FOUNDARY LAYER WITH

ARBITRARY PRESSURE GRADIENT AND MAGNETIC FIELD

NASA-TN-D-1703 N63-I576B 11

STEADY-STATE, STAGNATION-POINT, HEAT TRANSFER RATE
MEASURING DEVICE

NASA-TN-D-17O4 N63-1595/ 15

STAGNATION PRESSURE

STATIC PRESSURE & STAGNATION PRESSURE CALIBRATION

DAT_ FOR DEFINING POSITION ERRORS OF AIRSPEED-

ALTITUDE SYSTEMS OF X-15 AIRCRAFT

NASA-IN-D-1724 N63-12951 15

HELIUM PARAMETERS CALCULATED TE HIGH STAGNATION

TEMPERATURES AND PRESSURES BELEW CRITICAL DENSITY

TO ESTABLISH REAL GAS BEHAVIOR

NASA-IN-D-1632 N63-14207 11

STAGNATION TEMPERATURE

HELIUM PARAMETERS CALCULATED TG HIGH STAGNATION

TEMPERATURES AND PRESSURES BELOW CRITICAL DENSITY

TO ESTABLISH REAL GAS _[HAVIOR

NASA-TN-D-t632 N63-1420T 11

STAR

COLLAPSE PHASE CF EARLY SOLAR EVOLUTION

NASA-TN-O-l_82 N63-12594 29

SOUTHERN SKY SURVEY - NEBULOSITIES, ULTRAVIOLET

FLUXES

NASA-TN-D-1719 N63-13104 32

CONVECTIVE MODELS FOR STARS OF VERY LOW MASS

NASA-TN-D-19C7 N63-Z2710 05

STAR TRACKING

SIGHTING PROBLEMS ASSOCIATED WITH SEXTANT TYPE

MEASUREMENT OF STAR POSITION FOR SPACE NAVIGATION

NASA-IN-D-1653 NAB-14444 22

STATE VECTOR

MEASUREMENT CF THE STATE VECTOR

NASA-TN-D-1590 N63-10202 20

STATIC AERODYNAMIC CHARACTERISTICS

STATIC AERODYNAMIC CHARACTERISTICS OF SHORT BLUNT

IO-OES SEMIVERTEX ANGLE CONE IN HELIUM AT

SUPERSONIC SPEED

NASA-TN-D-I_JB NBB-1270_ 02

STATIC AERODYNAMIC CHARACTERISTICS OF THREE-STAGE

TRAILBLAZER IT ROCKET VEHICLE DETERMINED IN LOW

TURBULENCE PRESSURE WIND TUNNEL

NASA-TN-D-ITB6 N63-15307 02

TRANSONIC WIND-TUNNEL TEST OF STATIC AERODYNAMIC

CHARACTERISTICS CF CCNFIGURATICNS OF BLUE SCOUT

LAUNCH VEHICLE

NASA-TN-O-I958 NBB-21BgL 31

STATIC LONGITUDINAL AEROOYNAMIC CHARACTERISTICS

SURFACE PRESSURE DISTRIBUTIONS OF FOUR-STAGE SCOUT

VEHICLE MODEL
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STATIC PRESSURE SUBJECT INDEX

NASA-TN-D-2026 N63-22945 02

STATIC PRESSURE

STATIC PRESSURE 8 STAGNATION PRESSURE CALIBRATION

DATA FOR DEFINING POSITION ERRCRS OF AIRSPEED-

ALTITUDE SYSTEMS OF X-15 AIRCRAFT

NASA-TN-D-1724 N63-12951 15

HEAT TRANSFER, TEMPERATURE DISTRIBUTION AND WALL

STATIC PRESSURE OF CIRCULAR CYLINDER IN

SUPERSONIC WIND TUNNEL

NASA-TR-R-I04 N63-18137 13

AIRCRAFT STATIC PRESSURE SYSTEM CALIBRATION BY

GROUND CAMERA AND GROUND RADAR METHODS

NASA-TN-D-2012 N63-1gBS8 33

STATIC STABILITY

PROJECT FIRE - SPACE AND REENTRY VEHICLE

STATIC STABILITY

NASA-TN-D-1497 N63-10178 02

STATIC STABILITY TESTS IN HYPERSONIC ARC TUNNEL ON

BLUNTED CONE AT MACH 20

NASA-TN-O-1508 N63-10628 02

SUBSONIC, STATIC & DYNAMIC STABILITY OF FLAT PLATE

DELTA WING WITH LEADING EDGE SWEEP ANGLE OF 70 TO

84-DEG

NASA-TN-D-1822 N63-18129 03

STATIC LATERAL AND LONGITUDINAL STABILITY

CHARACTERISTICS OF MODELS OF BLUE SCOUT AND

BLUE SCOUT, JR. RESEARCH VEHICLES

NASA-TN-D-1931 N63-18468 02

WINO-TbNNEL MEASUREMENT OF PROPELLER WHIRL-FLUTTER

SPEEDS AND STATIC-STABILITY DERIVATIVES AND

COMPARISON WITH THEORY

NASA-TN-O-18C7 N63-19652 23

V/TCL AIRCRAFT FLIGHT TEST WITH UNSHROUOED

PROPELLERS - STATIC & DYNAMIC STABILITY OURING

HOVERING _ FLYING

NASA-TN-D-Ig65 N63-206OT OA

STATIC THRUST

PROPELLER SLIPSTREAM EFFECTS AS DETERMINED FROM

WING PRESSURE DISTRIBUTION OF A LARGE-SCALE

SIX-PROPELLER VTCL MODEL AT STATIC THRUST

NASA-TN-D-1509 N63-10533 04

HOVERING CHARACTERISTICS OF ROTOR HAVING AIRFOIL

SECTION DESIGNED FOR UTILITY TYPE HELICOPTER

NASA-TN-D-I51? N63-1053T 03

STATISTICAL ANALYSIS

PREDICTION GF ROCKET VEHICLE ENVIRONMENT -

STATISTICAL ANALYSES OF STRUCTURAL CONFIGURATION

IN VIBRATION

NASA-TN-0-IB36 N63-21889 33

STATISTICS

STATISTICAL METHOD IN THE NONLINEAR THEORY OF

ELASTIC SHELL

NASA-TT-F-85 N63-10532 33

STEADY STATE

STEADY-STATEw STAGNATION-POINTt HEAT TRANSFER RATE

MEASURING DEVICE

NASA-TN-D-I704 N63-15957 15

COMPARISON OF STEADY-STATE AND SIX-DEGREE-OF-

FREEOOM ANALYSIS OF PITCH-ROLL RESONANCE

CONDITIONS FOR LONG SLENDER SOUNDING ROCKET

NASA-TN-O-1816 N63-16992 32

STEAM

HEAT ADDITION IN THE EMPIRICAL CORRELATION CF VOID

FRACTIONS FOR STEAM-WATER FLOW

NASA-TN-D-1440 N63-10175 13

STEEL

LUBRICATION CHARACTERISTICS OF BEARING STEEL IN

LIQUID OXYGEN IN ROCKET ENGINES

NASA-TN-D-I§BO N63-12Bgl 17

TENSILE STRENGTH AND ELONGATION PROPERTIES OF

STEELt NICKELt ALUMINUM ANO TITANIUM ALLOYS IN

LIQUID-NITROGEN AND FLUORINE ENVIRONMENTS

NASA-TN-O-IT06 N63-14405 18

STELLAR EVOLUTION

COLLAPSE PHASE OF EARLY SOLAR EVOLUTICN

NASA-TN-D-1682 N63-12594 29

SOLAR ORIGIN OF ATMOSPHERIC AND METEORIC XENON

DETERMINED BY ISOTOPIC ANALYSIS

NASA-TN-D-1685 N63-12595 29

STELLAR MAGNETIC FIELD

MAGNETIC FIELD OF THE CRAB NEBULA AND ITS CENTRAL

STAR

NASA-TT-F-II2 N63-10769 05

STELLAR SPECTRUM

STELLAR SPECTRUM LINES - FORMATION AND INTENSITY

NASA-TT-F-II6 N63-19860 28

STERILIZATION

SPACECRAFT STERILIZATION

NASA-IN-D-135? N63-10793 16

STIFF STRUCTURE

ROOM-TEMPERATURE SHEAR AND COMPRESSION TESTS OF

STIFFENED PANELS WITH INTEGRAL GR ATTACHEO CODLING

CIRCUITS

NASA-TN-D-1499 N63-142TI 33

STATIC STRENGTH OF STIFFENED SHEET WITH CENTRAL

NOTCH - TESTING CF TWO ALUMINUM ALLEYS

NASA-TN-D-I943 N63-18773 18

STOCHASTIC PROCESS

NONLINEAR CLOSED-LOOP CONTROL SYSTEMS WITH

STATIONARY STOCHASTIC INPUTS

NASA-TN-D-2061 N63-2286I 06

STOL AIRCRAFT

FOUR-PROPELLER STCL TRANSPORT AIRCRAFT WITH

BOUNDARY LAYER CONTROL ON HIGHLY DEFLECTED FLAPS

NASA-IN-O-1647 N63-12247 04

SIMULATOR STUDY CF LATERAL-DIRECTIONAL HANDLING

QUALITIES OF PROPELLER STOL TRANSPORT AIRPLANE

NASA-TN-D-1773 N63-15526 04

STRAIN FATIGUE

FATIGUE TESTING OF METALS AND ALLOYS - STRAIN

CYCLING IN LOW AND INTERMEDIATE LIFE RANGE

NASA-TN-D-1574 N63-14250 33

STRAIN GAUGE

ELECTRICAL-RESISTANCE STRAIN GAUGES - HIGH STRAIN

RESPONSE, HYSTERESIS, STRAIN SENSITIVITY, CREEP,

ZERO DRIFT & RESISTANCE AT CRYOGENIC TEMPERATURES

NASA-IN-D-1663 N63-14025 15

STRATOSPHERE

STRATOSPHERIC CIRCULATICN DATA DERIVED FROM

METEOROLOGICAL ROCKET FIRINGS OVER UNITED STATES

DURING WINTER CF 1961 - TIRCS IT RADIATION DATA

NASA-TN-O-1755 N63-18657 21

STRESS

STRESS STATE IN TORICONICAL STRUCTURE OF CONSTANT

WALL THICKNESS

NASA-TN-D-1565 N63-1247g 33

STRESS CALCULATION

DEFLECTION AND STRESS CALCULATIONS OF MEMBRANE

DEFLECTED BY MOVING MASS

NASA-TN-D-I928 N63-18132 30

STRESS DISTRIBUTION

GEOMETRIC PROPERTIES AND ELASTIC STRESS

DISTRIBUTIONS IN CASSINIAN DOMES

NASA-IN-D-IT41 N63-18232 23

STRESS MEASUREMENT

STATIC STRENGTH OF STIFFENED SHEET WITH CENTRAL

NOTCH - TESTING OF TWO ALUMINUM ALLOYS

NASA-IN-D-1943 N63-18773 18

STRESS RATIO

EXPERIMENT AND THEORY OF SUPERSONIC FLUTTER IN

PANELS - LENGTH/WIDTH AND STRESS RATIOS TO PREVENT

FLUTTER OF VARIOUS THICKNESSES AT MACH 3
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SUBJECT INDEX SUPERSONIC FLOW

NASA-TN-D-1968 N63-21055 33

STRESS RUPTURE

EFFECT OF HYDROGEN ON STRESS-RUPTURE AND FATIGUE

OF AN IRON-t NICKEL-_ AND COBALT-BASE ALLOY

NASA-TN-D-165B N63-1089B 33

EXAMINATION OF MECHANICAL PROPERTIES OF TUNGSTEN

SHEET AT VERY HIGH TEMPERATURES

NASA-TN-D-1310 N63-12926 18

TENSILE AND STRESS-RUPTURE PROPERTIES OF A

TANTALUM MODIFIED NICKEL-BASE ALLOY

NASA-TN-D-IS3I N63-14602 18

STRESS-STRAIN DISTRIBUTION

STRESS-STRAIN DIAGRAMS FOR TUNGSTEN-FIBER-

REINFORCED COPPER COMPOSITES

NASA-TN-D-1881 N63-22112 18

STRUCTURAL ANALYSIS

DIGITAL COMPUTER ANALYSIS OF STATICALLY

INDETERMINATE STRUCTURES

NASA-TN-D-1666 N63-I0801 33

THEORY AND APPLICATION OF FILAMENTARY STRUCTURES -

FILAMENT-WOUND PRESSURE VESSELS

NASA-TN-D-1692 N63-11057 36

STRUCTURAL BEAM

NONLINEARITY EFFECTS IN SEVERAL CLAMPED-CLAMPED

BEAM VIBRATION PROBLEMS

NASA-TN-D-IBT2t REV. N63-16279 33

NATURAL FREQUENCIES OF UNIFORM RECTANGULAR CROSS

SECTION FREE-FREE SANDWICH BEAMS

NASA-TN-D-1967 N63-22897 33

STRUCTURAL DESIGN

ARIEL I - EVOLUTION OF STRUCTURAL DESIGN

NASA-TN-D-19O3 N63-20605 32

STRUCTURAL DYNAMICS

STRUCTURAL DYNAMICS PROBLEMS IN SUPPORT OF FUTURE

SPACE MISSION

NASA-TN-D-2059 N63"19610 34

STRUCTURAL MATERIAL

STRENGTH OF FILAMENTARY SHEET WITH BROKEN FIBER

NASA-TN-D-1609 NB3-13789 33

SUBSONIC HIGH TEMPERATURE ARC HEATED WIND TUNNEL

TESTS FOR STRUCTURAL MATERIALS

NASA-TN-D-1621 N63-15365 IO

SUBLIMATION

EFFECT OF RADIANT HEAT COMPONENT ON HEAT TRANSFER

IN VACUUM SUBLIMATION

NASA-IT-F-IT8 N63-19865 13

SUBSONIC FLOW

INTEGRAL EQUATION RELATING GENERAL TIME-DEPENDENT

LIFT & DDWNWASH DISTRIBUTIONS OF FINITE WINGS IN

SUBSONIC FLOW

NASA-TN-D-1521 N63-11616 03

BLAST LOADING ON AIRFOIL IN HIGH SUBSONIC

AIRFLOW - DIFFRACTION

NASA-TN-D-1603 N63-Z3185 C3

SUBSONIC SPEED

LONGITUDINAL AERODYNAMIC CHARACTERISTICS AT LOW

SUBSONIC SPEEDS OF A HIGHLY SWEPT DELTA WING WITH

NOSE DEFLECTION CONTROL

NASA-TN-O-LAB2 N63-10199 03

NUMERICAL LIFTING-SURFACE METHOD TO CALCULATE

DIRECT GUST FORCES AND MOMENTS ON WINGS AT

SUBSONIC SPEEDS

NASA-TN-D-LSOl N63-12927 03

PRESSURE DISTRIBUTIONS OVER FORWARD PORTION OF

PROJECT FIRE SPACE-VEHICLE CGNFIGURATIGN AT

SUBSONIC SPEED

NASA-TN-D-1612 N63-12950 02

STATIC PRESSURE 8 STAGNATION PRESSURE,CALIBRATION
DATA FOR DEFINING POSITION ERRORS OF AIRSPEED-

ALTITUDE SYSTEMS OF X-15 AIRCRAFT

NASA-IN-D-1726 N63-12951 15

EFFECTS ON AERODYNAMIC STABILITY OF MODIFYING WING

INBOARD TRAILING-EDGE CAMBER OF MODEL AT HIGH

SUBSONIC SPEED

NASA-TN-D-IBO9 N63-16428 03

SUBSONIC WIND TUNNEL

SUBSONIC HIGH TEMPERATURE ARC HEATED WIND TUNNEL

TESTS FOR STRUCTURAL MATERIALS

NASA-TN-D-1621 N63-15345 10

SUBSTRATE

EFFECT ON PARTICLE-SU_STRATE BONDING OF PLASMA-

SPRAYED MATERIAL

NASA-TN-D-1705 N63-2088B 24

SUDDEN IONOSPHERIC DISTURBANCE /SIOl

EXPLORER XlI ION-ELECTRON DETECTION IN MAGNETIC

STORM SUDDEN COMMENCEMENT ON SEPT 30 1961 - 0.1 TO

5 MEV PROTONS 8 20 KEV ELECTRONS AT 12 EARTH RADII

NASA-TN-D-1700 N63-14293 28

SULFUR DIOXIDE

PLANETARY AERONCMY - ULTRAVIOLET ABSORPTION OF

SULFUR DIOXIDE - DISSOCIATION ENERGIES OF SULFUR

DIOXIDE AND SULFUR OXIDE

GCA-TRm63-13-N N63-17320 07

SULFUR HEXAFLUDRIDE

BREAKDOWN VOLTAGES OF FREON GASES AND SULFUR

HEXAFLUORIDE AT LOW PRESSURE

NASA-TN-D-1761 N63-169go II

SULFUR OXIDE

PLANETARY AERONOMY - ULTRAVIOLET ABSGRPTION OF

SULFUR DIOXIDE - DISSOCIATION ENERGIES OF SULFUR

DIOXIDE AND SULFUR OXIDE

GCA-TR-63-13-N N63-17320 07

SUN

COLLAPSE PHASE OF EARLY SCLAR EVOLUTION

NASA-TN-D-1682 N63-12596 29

SOLAR ORIGIN OF ATMOSPHERIC AND METEORIC XENON

DETERMINED BY ISOTOPIC ANALYSIS

NASA-TN-D-16B5 N63-12595 2g

NEUTRONS IN SPACE - FLUX GENERATION AND SOURCES

NASA-IN-D-1696 N63-13103 28

SUNSET

EFFECT OF REFRACTION ON SETTING SUN AS SEEN FROM

SPACE IN THEORY AND OBSERVATION - HA-6 AND MA-7

MISSIONS

NASA-TN-D-1721 N63-16292 12

SUNSPOT

CERENKOV-SCINTILLATICN COUNTER MEASUREMENTS OF

LIGHT_ MEDIUMe AND HEAVY NUCLEI IN PRIMARY COSMIC

RADIATION FROM SUNSPOT MINIMUM TO SUNSPOT MAXIMUM

NASA-TN-D-1756 N63-18660 28

SUNSPOTS - CURRENT SHEATH AND SNOWPLOW MODELS

FOR SUNSPOT EXPANSION

NASA-TN-D-19C6 N63-23TO8 29

SUPERSONIC AIRCRAFT

HANDLING QUALITIES OF, SUPERSONIC TRANSPORTS IN

HIGH SPEED CRUISING FLIGHT USING PILOTED

SIMULATORS

NASA-TN-D-IEBB N63-15563 10

SUPERSONIC FLOW

PRESSURE DISTRIBUTION ON FLAT PLATE BY SUPERSONIC

ROCKET JETS EXHAUSTING INTO FREE STREAM FLOW

NASA-TN-D-15O7 N63-10206 11

JET EFFECTS ON ANNULAR BASE PRESSURE AND

TEMPERATURE IN A SUPERSONIC STREAM

NASA-TR-R-125 N63-11779 02

GAS OYNAMICSt COMBUSTION PHYSICSw SHOCK WAVE

PROPAGATIONt EXTERNAL FRICTIONt HEAT EXCHANGEr

SUPERSONIC FLOWt DENSITY DISTRIBUTION

NASA-TT-F-79 N63-12262 11

STATIC AERODYNAMIC CHARACTERISTICS OF SHORT BLUNT

IO-DEG SENIVERTEX ANGLE CONE IN HELIUM AT

l-ST



SUPERSONICFLUTTER SUBJECT INDEX

SUPERSONIC SPEED

NASA-TN-D-I&48 N63-12701 02

EFFECT OF FORWARD-FACING JET ON BOW SHOCK OF BLUNT

BODY IN SUPERSONIC FREE STREAM

NASA-TN-D-1605 N63-13186 02

HELIUM CONCENTRATION OF VENT EXHAUSTING HELIUM AT

SONIC VELOCITY INTO SUPERSONIC STREAM OF AIR

NASA-TN-D-1787 N63-15773 26

NUMERICAL INTEGRATION OF NONEQUILIBRIUM SUPERSONIC

FLOW OVER CCNES & WEDGES

NASA-TN-D-1942 NE3-196DB II

SUPERSONIC FLUTTER

SUPERSONIC EFFECTS OF THERMAL STRESS AND BUCKLING

ON FLUTTER OF FLAT PANELS

NASA-TN-D-L485 N63-10205 33

PANEL FLUTTER RESULTS FOR FLAT AND CURVEO TITANIUM

SKIN PANELS AT SUPERSONIC SPEED

NASA-TN-D-I600 N63-12004 33

MODIFIED-STRIP-ANALYSIS FLUTTER CALCULATIONS FOR

FINITE SPAN WINGS AT SUPERSONIC SPEEDS

NASA-TN-D-1824 N63-18234 03

EXPERIMENT AND THEORY OF SUPERSONIC FLUTTER IN

PANELS - LENGTH/WIDTH AND STRESS RATIOS TO PREVENT

FLUTTER OF VARIOUS THICKNESSES AT MACH 3

NASA-TN-D-Ig48 N63-21055 33

SUPERSONIC JET

PRESSURE DISTRIBUTICN ON FLAT PLATE BY SUPERSONIC

ROCKET JETS EXHAUSTING INTO FREE STREAM FLOW

NASA-TN-D-15O? N63-102G£ ll

JET EFFECTS ON ANNULAR BASE PRESSURE AND

TEMPERATURE IN A SUPERSONIC STREAM

NASA-TR-R-125 N63-I1779 02

SUPERSONIC SPEED

HELIUM FILM CCDLING ON A HE;_ISPHERE AT SUPERSONIC

SPEED

NASA-TN-D-1550 N63-102C7 13

OFF-DESIGN AERCDYNAXIC CHARACTERISTICS OF SWEPT

ARROW WINGS WITH TWIST AND CAMBER AT SUPERSONIC

VELOCITIES

NASA-TN-D-i830 N63-13516 03

AERODYNAMIC ORAG AND STABILITY CF TOWED INFLATABLE

DECELERATORS AT SUPERSONIC SPEEGS

NASA-TN-O-Lb01 Nb3-1_716 D2

POSTEUCKLING EFFECTS OJw FLUTTER OF SIh!PLY

SUPPORTED RECTANGULAR PANELS AT SUPERSCNIC SPE_CS

BY VON KARMAN THEORY

NASA-TN-O-lbI5 Nb3-L3717 33

AERODYNAMIC CHARACTERI&rILS OF TOWED DUD[ES -

SPHERESt CDNESt AND CONICAL RINGS - HECELERAI_RS

AT SUPERSONIC SPEEDS

NASA-TN-O-ITB9 N63-15308 02

EQUATIONS FOR PREDICTING AERODYNAMIC STABILITY OF

BODIES OF REVOLUTION WITH OFFSET CENTERS OF

GRAVITY AT SUPERSONIC AND HYPERSONIC SRCEDS

NASA-TN-D-IOB5 N_3-i1552 20

FLUTTER OF SIMPLY SUPPORTE_ ORTHOTROPIC PANELS AT

SUPERSONIC SPEEDS

NASA-TN-D-Ig_g N63-21065 33

ROLLING MOTION OF 79-DED CLIPPED DELTA WING

CONFIGURATION AT SUPERSONIC SPEED - FREE PLIGHT

INVESTIGATION

NASA-TN-D-2017 N63-23652 30

SUPERSONIC TRANSPORT

SUPERSONIC TRANSPORTS - AIRCRAFT AND LANDING-GEAR

FACTORS AND RESPONSE TO RUNWAY ROUGHNESS

NASA-TN-O-IAg2 N6B-IO624 04

SUPERSONIC TRANSPORT MATERIALS - NASA PROGRAMS

NASA-TN-D-ITgE N63-16296 IB

SIMULATOR STUDY OF AEROSPACE REQUIREMENTS FOR

SUPERSONIC TRANSPORT

NASA-TN-D-1964 N63-20890 04

SUPERSONIC WIND TUNNEL

HEAT TRANSFERt TEMPERATURE DISTRIBUTION AND WALL

STATIC PRESSURE OF CIRCULAR CYLINDER IN

SUPERSONIC WIND TUNNEL

NASA-TR-R-I04 N63-18137 13

ASYMMETRIC PENSHAPE NOZZLE IN SUPERSONIC WIND

TUNNEL FOR ATTITUDE CONTROL OF MULTISTAGE VEHICLE

NASA-TN-D-1561 N63-21887 31

SUPERSONIC WIND TLNNEL DETERMINATION CF NOZZLE

HINGE-MOMENT COEFFICIENTS FOR SATURN I WITH

WITHOUT JET FLOW

NASA-TN-D-1962 NB3-23786 02

SURFACE ENERGY

SURFACE ENERGY EFFECT ON LICUID-VAPOR INTERFACE

CONFIGURATION DURING WEIGHTLESSNESS

NASA-TN-D-1582 N63-I2160 26

SURFACE GEOMETRY

PACKAGING INFLATABLE STRUCTURES - ISOMETRIC

MAPPING OF STRAIN-FREE SURFACE DEFORMATIONS FOR

FLAT ANNULAR DISK PACKAGE
NASA-TN-D-IglB N63-15393 34

SURFACE PRESSURE

SURFACE PRESSURE OISTRIBUTICN ON FLAT PLATE BY

COLD AIR JET AND CYLINDRICAL RCD

NASA-TN-O-I629 NB3-13792 ii

SURFACE PRESSURE DN DELTA WINGS WITH ROUNDED

LEADING EDGES AND CORNERS AT HYPERSONIC SPEEDS

NASA-TN-D-IgSg N63-18136 03

SURFACE PRESSURE DISTRIBUTION ON O.062R SCALE

MODELS OF PROPOSED PROJECT FIRE SPACE VEHICLES

NASA-TN-D-1961 N63-21892 31

SURFACE REACTION

NITROGEN _D OXYGEN RECOMBINATION AT CXIDE

SURF_CES_ EFFECT CF IESLA DISCHARGE ON

RECOMBINATION HEAT TRANSFER

NASA-TN-D-1567 N63-11742 13

SURFACE ROUGHNESS

EFFECT GF FABRICATICN TYPE SURFACE ROUGHNESS ON

BOUNDARY LAYER TRANSITION - TESTS CN CGIVE

CYLINDER MODELS AT MACH 1.61 TO 2.01

NASA-TN-O-I93B N63-LB66E 03

SURVIVAL

DEVELCP_'ENT OF INFLATABLE PERSi.NAL F_UIPPENT FLR

ASTRONAUT SURVIVAL AT SEA

NASA-TN-O-IOB3 N03-11740 16

SWEEPBACK ANGLE

SUBSONICt STATIC 6 _YNAMIC StabILITY Or FLAT PLATE

DELTA WING WITH LEADING EDGE S_EEP ANGLE _F ?0 TO

BA-DEG

NASA-TN-D-IB22 N63-18L2q 03

SWEPT WING

LONGITUDINAL AERODYNAMIC CHARACTERISTICS _T LOW

SUBSONIC SPEEDS OF A HIGHLY SWEPT DELTA WING WITH

NOSE DEFLECTION CCNTRC_I

NASA-TN-O-14_2 N63.-13LQg 03

TRANSONIC FLUTTER CHARACTERISTICS OF rHIN

CANTILEVER WINGS kITH TAPER RATIOS OF 0,6

NASAmTN-D-!b94 NB3-12ABO 03

OFF-DESIGN AERODYNAMIC CHARACTERISTICS OF SWEPT

ARROW WINGS WITH TWIST AND CAMBER AT SUPERSONIC

VELCCITIES

NASA-TN-D-1630 N63-13516 03

FACTORS AFFECTING FLUTTER CHARACTERISTICS

CALCULATED FOR TWO SWEPT WINGS

NASA-TN-D-IT94 N63-16295 32

SWEPTBACK WING

FLUTTER OF 45-OEG SWEPTBACK WING IN AIR AND

FREON-12 IN TRANSONIC WIND TUNNEL

NASA-TN-D-l@16 N6_-13261 33
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SUBJECTINDEX TEST VEHICLE

WIND TUNNEL TEST OF GROUND EFFECT OF 35-DEG SWEPT-

BACK WING JET TRANSPORT EQUIPPED WItH BOUNDARY

LAYER CONTROL, TRAILING & LEADING ECGE FLAPS

NASA-TN-D-I884 N63-I5922 03

SYMMETRICAL BODY

ROTATING BODY VACUUM MOTION APPROXIMATION - RICID

SYMMETRICAL BODY WITH SPIN RATE AND INERTIA

VARIANCES

NASA-TR-R-II5 N63_14781 O2

SYNCHRONOUS COMMUNICATIONS /SYNCOMI SATELLITE

HEAT TRANSFER AND PRESSURE DN A FLAT PLATE AND oN

PROTUBERANCES IN A SUPERSONIC TURBULENt BOUNDARY

LAYER AT MACH 2.65, 3.51, AND 4.44

NASA-TN-D-1372 N63-1O_gl 13

SYSTEM FOR NUCLEAR AUXILIARY POWER-8 /SNAP-B/

GUIDANCE PERTURBATIONS FOR A LOW-THRUS_ MARS ORBIT

MISSION USING SNAP-8

NASA-TN-D-1433 N63-1DT34 22

T
TANDEM-ROTOR HELICOPTER

WIND TUNNEL MEASUREMENTS, BLADE MOTIONS, AND BLADE

AIR LCADS FOR TANDEM-ROTOR HELICOPTERS

NASA-TN-D-IgTI N63-22116 C3

TANK

COUPLED DYNAMIC RESPONSE OF PARTIALLY-FILLED TANK

UNDER FREE AND FORCED PLANAR OSCILLATIONS

NASA-TN-D-1945 N63-192Tg 33

TANK GEOMETRY

EFFECT GF CONTACT ANGLE AND SPACE VEHICLE TANK

GEOMETRY ON CONFIGURATICN OF ROCKET PROPELLANT

LIQUID-VAPOR INTERFACE DURING WEIGHTLESSNESS

NASA-TN-O-2C75 N63-23684 02

TANK TEST

EFFECT OF MA-7 SPACECRAFT ACCELERATIONS AND

REENTRY DECELERATIONS ON THE LIQUID-VAPOR

INTERFACE IN A BAFFLED TANK

NASA-TN-D-15T7 N63-11618 26

TANTALUM ALLOY

TENSILE AND STRESS-RUPTURE PROPERTIES OF A

TANTALUM MODIFIED NICKEL-EASE ALLOY

NASA-TN-D-1531 N63-14402 18

TARGET PENETRATION

EFFECT GF VACUUM ON PENETRATION CHARACTERISTICS

OF PROJECTILES INTO FINE PARTICLES

NASA-TN-D-1519 N63-12244 23

TEKTITE

ORIGIN OF TEKTITES - URANIUM AND LEAD IN SAMPLES

AND ISOTOPIC COMPOSITION OF THE LEAD

NASA-TT-F-II3 N6B-11611 29

SYSTEMATIZING TEKTITE DATA USING MANUAL CARD SORT_

METEORITIC APPLICATION

NASA-IT-F-lIB N63-11612 20

LUNAR ORIGIN OF TEKTITES - AERODYNAMIC HEATING

NASA-TN-D-I556 N63-12gzg 29

AERODYNAMIC EVIDENCE OF ENTRY AND ABLATION OF

TEKTITES IN _ARTM ATMOSPHERE

NASA-TR-R-IB4 N63-18776 19

TELEMETRY

SINGLE STATION DOPPLER-INTERFEROMETER ROCKET

TRACKING SYSTEM

NASA-IN-D-I]44 NB3-1248B 22

MAGNETIC CORE VOLTAGE-TO-FREQUENCY CONVERTER

NASA-TN-D-1677 N63-13101 09

MICROMETEORITE PENETRATION EXPERIMENT ON EXPLORER

VII SATELLITE - 1959 IOTA

NASA-TN-D-1722 N63-14428 32

TELESCOPE

SCINTILLATION COUNTER TELESCOPE FOR CHARGE AND

ENERGY SPECTRA STUDY OF PRIMARY COSMIC RADIATION

NASA-TN-D-I?S? NAB-L9074 IE

TELEVISION CAMERA

AUTOMATIC PICTURE tRANSMISSION /APT/ TELEVISION

CAMERA SYSTEM FCR _ETECROLOGICAL SATELLITES

NASA-TN-D-I915 N63-23679 21

TEMPERATURE DISTRIBUTION

BUCKLING OF RING-StIFFENED CYLINDERS UNOER A PURE

BENDING MOMENT AND A NONUNIFORM TEMPERATURE

GISTRIBUTION

NASA-TN-D-1513 N63-10179 33

HEAT TRANSFER, TEMPERATURE DISTRIBUTION AND WALL

STATIC PRESSURE 0_ CIRCULAR CYLINDER IN

SUPERSONIC WIND TUNNEL

NASA-TR-R-I04 N63-18137 13

EFFECT OF VARIABLE THERMAL PROPERTIES AND

TEMPERATURE DISTRIBUTION CN ONE-DIMENSIONAL HEAT

TRANSFER IN RADIATING FINS OF ELECTRIC MOTOR

NASA-TN-D-I878 N63-22111 13

TEMPERATURE MEASUREMENT

SPECTROMETRIC MEASUREMENTS OF GAS TEMPERATURES IN

ARC HEATED JETS AND TUNNELS

NASA-TN-D-lgAO N63-22TI2 13

TEMPERATURE PROFILE

TEMPERATURE AND WIND MEASUREMENTS ABOVE SO-KM OVER

WALLOPS ISLAND, VIRGINIA

NASA-TN-D-1694 N63-13720 12

TENSILE STRENGTH

EXAMINATION OF MECHANICAL PROPERTIES OF TUNGSTEN

SHEET AT VERY HIGH TEMPERATURES

NASA-TN-D_IBIO N6B-12926 18

TENSILE PROPERTIES AND SHEET-BENDING FATIGUE

PROPERTIES OF REFRACTORY METALS

NASA-TN-D-ISg2 N63-13183 18

TENSILE AND STRESS-RUPTURE PROPERTIES OF A

TANTALUM MODIFIED NICKEL-EASE ALLOY

NASA-TN-D-1531 N63-14402 i8

EFFECT OF OXYGEN ON MECHANICAL PROPERTIES OF

TUNGSTEN - TENSILE STRENGTH

NASA-TN-O-15BI N63-14403 07

TENSILE STRENGTH AND ELONGATION PROPERTIES OF

STEEL, NICKEL, ALUMINUM AND TITANIUM ALLOYS IN

LIQUID-NITROGEN AND FLUORINE ENVIRONMENTS

NASA-TN-D-1706 N63-14405 18

ALLOYING EFFECT ON TENSILE PROPERTIES AND MICRO-

STRUCTURE OF TUNGSTEN-FIBER-REINFORCED COMPOSITES

NASA-TN-D-156B N63-22110 18

TENSION

EFFECTS OF AIR CONTENT AND WATER PURITY ON LIQUID

TENSION AT INCIPIENT CAVITATION IN VENTURI _LOW

N_SA-TN-D-IA59 N63-13949 11

TERMINAL GUIDANCE

AUTOMATIC CONTROL SYSTEM FOR TERMINAL GUIDANCE

OF SATELLITE RENDEZVOUS

NASA-TR-R-$2B N63-11780 22

TERNARY

UNSTEADY DIFFUSION WITH RECOMBINATION IN TERNARY

MIXTURE OF DIATOMIC MCLECULESt DISSOCIATED ATOMS_

AND AN INERT GAS

NASA-TN-D-$AEI N63-12930 11

TESLA DISCHARGE

NITROGEN AND OXYGEN RECOMBINATION AT OXIDE

SURFACES, EFFECT OF TESLA,DISCHARGE ON

RECOMBINATION HEAT TRANSFER

NASA-TN-D-IB67 N63-11742 13

TESSERAL HARMONICS

TESSERAL HARMONICS OF GRAVITATIONAL FIELD AND

GEODETIC DATUM SHIFT DERIVED FROM CAMERA

OBSERVATIONS OF SATELLITES

NASA-TN-D-1848 N63-16994 12

TEST VEHICLE

FLIGHT EVALUATION OF LUNAR LANDING TRAJECTORIES

USING JET VTOL TEST VEHICLE

NASA-TN-D-1649 N63-12593 29
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THERMAL ANALYSIS SUBJECT INDEX

SMOKE-TRAIL VEHICLE DEVELOPMENT FOR WIND SHEAR

HEASUREMENTS

NASA-TN-D-ZO09 N63-23681 02

THERMAL ANALYSIS

PHILOSOPHY USED FOR CONDUCTING THERMAL-VACUUM

TESTS OF UNMANNED EARTH SATELLITES

NASA-TN-O-IT48 N63-18656 32

THERMAL BUCKLING

SUPERSONIC EFFECTS OF THERMAL STRESS AND BUCKLING

ON FLUTTER OF FLAT PANELS

NASA-TN-D-1685 N63-I0205 33

THERMAL DECOMPOSITION

THERMAL DECOMPOSITION OF LINEAR PERFLUOROALKANES -

PERFLUDROPRCPANE, PERFLUORDETHANE AND CARBON

TETRAFLUDRIDE

NASA-TN-D-1764 NAB-18233 07

THERMAL EMISSION

EXPERIMENTAL EFFECT OF GAS FLOW TRANSIENTS ON HEAT

EMISSION OF BURNING LIQUID DROPS IN A ROCKET

COMBUSTDR

NASA-TN-D-1576 N63-13951 26

OPTICAL AND THERMAL METHODS OF MEASURING SOLAR

ABSORPTANCE AND THERMAL EMITTANCE - THERMAL VACUUM

TECHNIQUE TESTED FOR SPACECRAFT COATINGS

NASA-TN-D-ITI6 N63-14277 15

THERMAL INSULATION

INFLUENCE OF LOW HEATING RATE ON INSULATION

EFFECTIVENESS OF THIN SECTIONS EF TYPICAL

COMPOSITE ABLATIVE MATERIALS

NASA-TN-D-I889 N63-18466 23

THERMAL PLASMA

DISPERSION AND DAMPING EF LONGITUDINAL ELECTRCN

OSCILLATIONS IN THERMAL PLASMA

NASA-TN-D-1734 N63-16711 24

THERMAL PROTECTION

THERMAL PROTECTION MATERIALS - REENTRY

APPLICATIONS INVOLVING LONG HEAT PERIODS AND

HIGH TOTAL HEAT LOADS

NASA-TN-D-1814 N63-18659 19

THERMAL RADIATION

THERMAL RADIATION INCIDENT ON AN EARTH SATELLITE

NASA-TN-D-1524 N63-11121 28

INTERACTION OF THERMAL RADIATION AND FLUID FLOW IN

ACOUSTIC APPROXIMATION

NASA-TR R-138 NAB-1TS§I 11

THERMAL RADIATION FROM ABLATING PLASTIC MATERIALS

INJECTED INTO HYPERSONIC SHOCK WAVES

NASA-TN-D-IgT8 N63-20608 IB

THERMAL SIMULATION

SPACECRAFT THERMAL SIMULATION

NASA-TN-D-I631 N63-14811 10

THERMAL STRESS

SUPERSONIC EFFECTS OF THERMAL STRESS AND BUCKLING

ON FLUTTER OF FLAT PANELS

NASA-TN-D-14BS N63-10205 33

ELASTIC STATE DETERMINATION OF THERMAL STRESS IN

THINe FLAT PLATE OF FINITE DIMENSIONS

NASA-TN-D-17_O N63-19733 33

THERMIONIC CONVERSION SYSTEM

A 90-DEGREE FLAT-PLATE TRIODE FOR DIRECT ENERGY

CONVERSION - THERMIONICS

NASA-TN-D-1532 N63-101BO 06

THERMIONIC DIODE

USING HALOGENS FOR CHEMICAL REGENERATION OF

THERMIONIC DIODE SURFACES

NASA-TN-D-1877 N6B-18662 OT

THERMIONIC EMISSION

THERMIONIC ELECTRON EMISSION CURRENTS FROM CESIUM

COATED TUNGSTEN ACCELERATOR ELECTRODES IN ION

THRUSTERS

NASA-TN-D-IB79 N63-21890 06

THERMOCONDUCTIVITY

VISCOSITIES AND THERMOCONDUCTIVITIES OF GASES AT

HIGH TEMPERATURES SUITABLE FOR HEAT TRANSFER

CALCULATIONS

NASA-TR-R-132 N63-22862 13

THERMOCONDUCTIVITY GAUGE

CALIBRATION OF THERMOCONDUCTIVITY VACUUM GAUGE TO

10 MINUS 4 TORR BY MEANS OF VOLUME-RATIO

CALIBRATION SYSTEM - PRESSURE MEASUREMENTS

NASA-TN-D-1729 N63-16669 17

THERMODYNAMIC PROPERTY

THERMODYNAMICS CF CARBON DIOXIDE AND NITROGEN

BEHIND NORMAL SHOCK WAVE

NASA-TN-D-1553 N63-13217 23

THERMODYNAMIC PROPERTIES TO &OOO-OEG KELVIN FOR

SUBSTANCES INVOLVING FIRST 18 ELEMENTS IN THEIR

NATURAL STATE

NASA-SP-BOOl N63-23715 13

THERMOELECTRIC CONVERSION SYSTEM

TRANSPORT PROPERTIES OF POLAR SEMICCNOUCTORS WITH

EMPHASIS ON LEAD TELLURIDE - USE IN THERMOELECTRIC

POWER GENERATION

NASA-TN-D-I695 N63-14276 1S

THERMOLUMINESCENCE

THERMCLUMINESCENT SPECTRA OF SODIUM CHLORIDE AND

HYDROXIDE-FREE SODIUM CHLORIDE IRRADIATED WITH

40-MEV ALPHA PARTICLES

N/_,, TN-D-1662 N63-14205 23

T4ERMOPHYSICAL PROPERTY

EFFECT OF VARIABLE THERMAL PROPERTIES AND

TEMPERATURE DISTRIBUTION ON ONE-DIMENSIONAL HEAT

TRANSFER IN RADIATING FINS GF ELECTRIC MOTOR

NASA-TN-D-187B N63-22111 13

THIN FILM

CALCULATION OF ELECTRON ENERGY DEPOSITION IN THIN-

FILM POLYMERIC MATERIALS

NASA-TN-D-2010 N63-21896 19

THIN WALL

VIBRATION CHARACTERISTICS OF PRESSURIZED

THIN-WALLED CIRCULAR CYLINDERS PARTLY FILLED WITH

WATER

NASA-TR-R-145 N63-23358 11

THIN WING

TRANSONIC FLUTTER CHARACTERISTICS OF THIN

CANTILEVER WINGS WITH TAPER RATIOS OF 0.6

NASA-IN-D-1594 N63_124BO 03

THORIUM OXIDE

HIGH TEMPERATURE NICKEL ALLOY CONTAINING THORIUM

OXIDE - OXIDATION RESISTANCE AND FABRICATION

STUDIES

NASA-TN-D-1946 N63-18133 18

THREE-BODY PROBLEM

LAGRANGE THEORY OF THREE-BODY PROBLEM - CELESTIAL

MECHANICS

NASA-TN-D-1417 N63-12074 05

HILL LUNAR THEORY MCDIFICATIONS AND COMPUTER

APPLICATION FOR SOLUTION OF THREE-BODY PROBLEMS

NASA-TN-O-[540 N63-13713 29

PERIODIC SOLUTION OF RESTRICTED THREE BODY PROBLEM

AS ANALYTIC CONTINUATION OF KEPLERIAN ELLIPTICAL

MOTIONS

NASA-TN-O-1859 N63-15421 20

THRESHOLD

ELECTRON-HYOROGEN PHASE SHIFT BELOW INELASTIC

THRESHOLD

NASA-TN-D-1720 N63-16291 26

THRUST VECTOR CONTROL

CONTROL OF LARGE LAUNCH VEHICLE WITH LIMITED

THRUST VECTORING IN PRESENCE OF WINDS

NASA-TN-D-1951 N63-19609 30

THRUSTOR

ELECTRIC PROPULSION FOR SPACECRAFT

NASA-SP-22 N63-11512 27
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SUBJEC_ INDEX TRAJECTORY ANALYSIS

NUMERICAL ANALYSIS OF ION SOURCE OPTICS -

THRUSTER

NASA-IN-O-1665 N63-I57E7 27

ACCELERATOR GRID SYSTEMS FOR ELECTRON BOMBARDMENT

IC_ THRUSTCRS

NASA-IN-D-141} N63-18653 27

EFFECTS CF REGENERATIVE AND RADIATION COOLING ON

THRUSTER PERFORMANCE FOR FROZEN FLOW

NASA-TN-D-173B N63-23676 23

THUERING THEORY

PERI001C TROJAN ORBITS AND THUERING THEORY

NASA-TN-D-I416 N63-I6985 29

TILTING ROTOR

ALRUOYNAMIC CHARACTERISTICS OF A TILT-DUCT VIOL

AIRCRAFT

NASA-TN-O-1491 N63-10200 04

TIME DEPENDENCY

TIME-DEPEnDENT AERODYNAMIC FORCES WITH APPLICATION

Tb A *ING DEFORMING HARMONICALLY ACCORDING TD A

GENERAL PuLYNOMIAL EQUATION

NASA-IN-O-1475 N63-IDOBG 03

TIME FUNCTION

OhTERMINING IIME-INVARIANT AND TIME-VARIANT

DYNAMIC CHARACTERISTICS CF PILOTS

NASA-IN-D-189/ N63-[)776 14

TIME OPTIMAL CONTROL

TIJE-OPTI_AL CONTROL THEORY APPLIED TU LAU,_C_

V_HICLE PITCH AND ATTITUDE CONTROL

NASA-TN-D-IB95 N63-15775 30

TIME RESPONSE

RRLDICTICN CF VELOCITY REQUIREMENTS FER MINIMUM

TI_E R2SPCqSE AEORT TRAJECTORIES FOR MIDCCLRSE

$bIDANCE CF LUNAR FLIGHT

NASA-T:_-D-1655 N63-}5C52 2g

TIP VORTEX

QUALITATIV_ cVALUATIO_ OF EFFECT OF HtLICCPTER

RLTCR-_LADE TIP VORTEX ON PLADE AIRLOADS

"IASA-TN-D-1637 N63-1616D C3

TIROS SATELLITE

LNDLESS-LCCF t_AJNETIC TAPE RECORCER FOR T|BOS

SATELLITE

NASA-IN-D-1542 N63-t3097 Cb

TIROS II SATELLITE

STRATOSPHERIC CIRCULATION EATA DEPIVED FROM

METEORELCvIC_L RCC_cT FIRINGS OVER UNITED STATES

OURIN3 WINTER OF 196I - TIROS IT RADIATION DATA

NASA-TN-D-}755 N63-IE657 21

TIROS Ill SATELLITE

UIILIZATIC, K OF RADIOMETER FLOWN IN TIRES Ill

SATELLIrE I_ VIL_ING HURRICANE ANNA_ 1961

NA_A-T_-C-I/13 _63-1_586 21

TITANIUM

PANEL PLUII_R RESULTS PER FLAT AND CURVED TITANIUM

SKIN PANELS AT SUPERSONIC SPEED

NAS_-TN-D-I6OO N63-120C4 33

TITANIUM ALLOY

I_NSIL _ STRENGTH AND ELONGATION PROPERTIES OF

STLEL_ 41CKEL_ ALUMINUM AND TITANIUM ALL_YS IN

LIQUIZ-NITROGEN AND FLUORINE ENVIRCNMFNTS

N_SA-TN-U-I700 N63-14405 IE

TOPSIDE PROGRAM

TOPSIDE SCUNDINGS OF IONOSPHERE

NASA_TN-O-I538 N_3-13838 _2

TbPSI_E SUUNDER PRAGRAM- UPPER IONDSPEERIC

SOUNDING

NASA-TN-D-I91_ N63-23_78 12

TOROIDAL SHELL

THEORY OF FOLDING DEFERMATIONS IN EXPANDABLE

STRUCTURES, TOROID_L SHELLS

NASA-IN-O-1690 N63-1105_ 3_

NATURAL MUDE FREQUENCIES AND SLOSH FORCES FRCM

LIQUID SLOSHING IN TCRCIDAL TANKS

NASA-TN-O-I7D9 N63-16988 23

TORQUE

TORQUE INDUCED BY MAGNETIC FIEL_ CN ROTATING

CYLINDERS, CONES AND CONE FRUSTUMS

NASA-TR-R-129 N63-12596 29

TORSION

USE AND CALIBRATION CF INSTRUMENT FOR MEASURING

TORSIONAL RIGIDITY OF STIFFENE_ PLATES

NASA-TN-D-ZO07 N63-18669 15

TOWED BODY

AERODYNAMIC DRAG AND STABILITY OF TOWED INFLATABLE

DECELERATORS AT SUPERSCNIC SPEEDS

NASA-TN-D-16DI N63-13716 C2

DYNAMIC STABILITY OF TcwEc PARAWING GLIDER

NASA-TN-D-1614 N63-I3791 02

FLIGHT TESTS OF UNPOWERED, MANNED PARAGLIDERS

NASA-T_-D-I826 N63-14429 04

AERODYNA_'IC CHARACTERISTICS CF TOWED BODIES -

SPHERES, CCNESt AND CONICAL RINGS - DECELERATORS

AT SUPERSONIC SPE_DS

NASA-T_-D-ITB9 N63-153OB 02

TRACKING SYSTEM

TRACKIN_ SYSTEMS, MATHEhATICAL _ODELS £ ERRORS

NASA-TN-D-1471 N63-10177 C8

SINGLE STATION DOPPLER-INTERFEROMETER ROCKDT

TRACKING SYSTEM

NASA-TN-O-1344 N6B-12_88 22

TRAILBLAZER i REENTRY VEHICLE

HYPERSONIC WINE TUNNEL TESTIND OF TRAILPLAZER I

REE,_TRY RSSEARCH VEHICLE - AERODYNAMIC

C_ARACTERISTICS

NASA-TN-O-Ig36 NB3-1B163 02

TRAILBLAZER IT REENTRY VEHICLE

STATIC AERODYNAMIC CHARACTERISTICS OF THREE-STAGE

TRAILBLAZER IT RDCKEI VEHICLE DETERMINE9 IN LOW

TURBULENCE PRESSURE WIND TUNNEL

NAS_-TN-D-ITEe N63-15_07 02

TRAILING EOGE

EFFECTS ON AERODYNAMIC STABILITY OF MOCIFYING WING

INBOARD TRAILING-EDGE CAMBER OF MODEL AT HIGH

SUES_IC SPEED

'_ASA-TN-D-18C9 N63-16428 03

TRAILING-EDGE FLAP

WIND TUNNEL TEST OF GRcUNC EFFECT OF 35-DED S_EPT-

bACK WING JET TRANSPCRT E_UIPPEO WITH BOUNDARY

LAYER CONTROL, TRAILIN_ & LEADING EDGE FLAPS

NASA-T,_-D-I_E4 N63-15922 03

TRAJECTORY

GECMETRY CF LUNAR CR_ITS FRCM EARTH-MOCN

TRAJECTORY

NASA-IN-O-lIED N63-15236 29

TRAJECTORY SIMULATION FOR STABILITY AND CONTROL

STUDIES CF WULTIENGINE BCCSTERS

NASA-TN-O-I83e N63-1973_ 29

TRAJECTORY ANALYSIS

LIFTING TRAJECTORY FOR ABORTING VEHICLE AT

DYNAMIC PRESSURE OF A LUNAR MISSION

NASA-TN-D-ITT5 N63-15306 29

EARTH-MOON SYSTEM TRAJECTORY - RETURN TO EARTH

PHASE OF SPACE MISSION - FREE RETURN FROM LUNAR

SPACE FLIGHT

NASA-TN-D-IE33 N63-16993 29

FLIGHT CONDITIONS AT LUNAR SPHERE OF INFLUENCE -

EARTH-MOON TRAJECTCRY ANALYSIS

NASA-TN-D-IBZ_ N63-18463 22

TRAJECTORY ANALYSIS OF SMALL VARIABLE-DRAG PAYLCAC

EJECTED AT LOW VELCCITY FROM VEHICLE IN LOW EARTH

ORBIT

NASA-TN-D-Ig38 N63-18469 22
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TRAJECTORY CONTROL SUBJECT INDEX

ORBITAL SPACE FLIGHT - TRAJECTORY ANALYSIS,

ORBITAL MECHANICSt PERTURBATIONS, MANEUVERING, 8

RENDEZVOUS AND SATELLITE LIFETIME

NASA-SP-33, PT. I N63-21101 32

DETAILED LUNAR TRAJECTORY ANALYSIS FOR VARIOUS

PHASES OF LUNAR MISSION

NASA-SP-34, PT. 2 N63-21105 32

PERTURBATIONS 8 TRAJECTORY OF SATELLITE SUBJECT TO

GRAVITY OF ONE CELESTIAL BODY BY ACCELERATION

HODOGRAPH METHOD

NASA-DR-19 N63-21897 2g

TRAJECTORY CONTROL

GUIDANCE SCHEME USING APPROXIMATE SOLUTIONS OF

TRAJECTORY EQUATIONS TO CONTROL THE AERODYNAMIC

SKIP FLIGHT OF REENTRY VEHICLE

NASA-TN-D-1923 N63-19180 30

TRANSFER FUNCTION

MEASURING HUMAN TRANSFER FUNCTIONS - DETERMINATION

OF VARIABLE GAINS USING ANALOG AUTOPILOT AND HUMAN

PILOT OPERATING FLIGHT SIMULATOR CONTROLS

NASA-TN-D-1782 N63-15241 14

HUMAN PILOT TRANSFER FUNCTION IN CLOSED LOCP

SINGLE DEGREE OF FREEDOM ATTITUDE CONTROL SYSTEM

NASA-TN-O-Ig52 N63-22136 14

TRANSFER ORBIT

OPTIMUM LOW ACCELERATION TRAJECTORIES FOR

INTERPLANETARY TRANSFER ORBITS

NASA-TN-D-I656 N63-I1613 29

TRANSIENT HEATING

CALCULATEO RESULTS FOR TRANSIENT HEATING AND

MELTING OF GLASS SHIELD AT STAGNATION POINT OF

REENTERING ICBM

NASA-TN-D-1643 N63-15347 -3C

TRANSISTOR

IRRADIATION EFFECTS OF 40 AND 440-MEV PRCTUNS ON

TRANSISTORS

NASA-TN-D-14gO N63-12194 23

SEVEN-TRANSISTOR VOLTAGE STABILIZER WITH OUTPUT

POWER CF 25 WATTS

NASA-IT-F-155 N63-14210 09

POWER TRANSISTOR COOLING IN SPACE ENVIRONMENT WITH

HEAT SINK RADIATION AND CONDUCTION AS _OCE OF

HEAT TRANSFER

NASA-TN-D-1753 N6B-18459 09

TRANSISTOR CIRCUIT

MICROPOWER TRANSISTOR LOGIC CIRCUITS FOR

SPACEBCRNE COMPUTERS

NASA-TN-D-1462 N63-12704 09

TRANSMISSION LINE

SOUND WAVE PERTURBATIONS IN HYDRAULIC LINES WITH

CLOSED-END SIDE BRANCH - FLOW 8 PRESSURE WAVES

NASA-TN-D-1876 N63-206C4 11

TRANSONIC FLUTTER

TRANSONIC FLUTTER CHARACTERISTICS OF THIN

CANTILEVER WINGS WITH TAPER RATIOS OF G.6

NASA-TN-D-1594 N63-12480 D3

TRANSONIC SPEED

TRANSONIC WIND TUNNEL TESTS FOR AERODYNAMIC

CHARACTERISTICS OF WING-BODY CONFIGURATIONS

NASA-TN D-1947 N6B-IT545 02

TRANSONIC WIND TUNNEL

FLUTTER OF 65-DEG SWEPTBACK WING IN AIR AND

PREON-12 IN TRANSONIC WIND TUNNEL

NASA-TN-D-1616 N63-13261 33

TRANSONIC WIND-TUNNEL TEST OF STATIC AERODYNAMIC

CHARACTERISTICS OF CONFIGURATIONS OF BLUE SCOUT

LAUNCH VEHICLE

NASA-TN-D-1958 N63-21891 31

TRANSPORT AIRCRAFT

FOUR-PROPELLER STOL TRANSPORT AIRCRAFT WITH

BGUNDARY LAYER CONTROL ON HIGHLY DEFLECTED FLAPS

NASA-TN-D-164T N63-12247 O_

MANEUVER ACCELERATION OF COMMERCIAL TURBOJET

TRANSPORT AIRPLANE

NASA-TN-D-1801 N63-15774 04

POWERPLANT AUTOPRECESSION ON TURBOPROPELLER

TRANSPORT AIRCRAFT

NASA-TN-D-I806 N63-19604 03

TRANSVERSE WAVE

BREAKUP OF WATER JET BY TRANSVERSE SHOCK WAVE

NASA-TN-D-172B N63-15561 ii

TRAVELING WAVE

MOTION OF PLASMA RING THRGUGH VARIOUS TRAVELING

MAGNETIC-WAVE PLASMA ACCELERATORS

NASA-TN-D-1636 N63-15472 24

TRIODE

A gO-DEGRE_ FLAT-PLATE TRIODE FOR DIRECT ENERGY

CONVERSION - THER_ICNICS

NASA-TN-D-1532 N63-1OlBO 06

TROJAN ORBIT

PERIODIC TROJAN ORBITS AND THUERING THEORY

NASA-IN-O-1416 N63-16985 29

TUBE

CAMERA STUDY OF TWD-PHASE FLOW IN VERTICAL TUBE

WITH HEAT ADDITION

NASa-TN-D-1564 N63-12245 II

PRODUCING HIGH-ENTHALPY SHORT-DURATION HYPERSONIC

G,_ _LOW WITH EXPANSICN TUBE

NASA-I_-R-133 N63-13106 02

FORMATION OF DETONATION WAVES EY OXYGEN-HYDROGEN

FUEL MIXTURE IN VARIABLE GEGMETRY TUBES

NASA-TN-D-Iq83 N63-16746 II

TUBING

CAMERA STUDY OF TWC-PHASE FLOk IN VERTICAL TUBE

WITH HEAT ADDITION

NASA-TN-D-1564 N63-12245 11

PRODUCING HIGH-EKTHALPY SHORT-DURATION HYPERSONIC

GAS FLOW EITH EXPANSION TUBE

NASA-TR-R-[33 N63-131C6 02

FORMATION OF DETONATION WAVES _Y OXYGEN-HynROGEN

FUEL MIXTURE IN VARIABLE GECMETRY TUBES

NASA-TN-D-1983 N63-16746 II

TUNGSTEN

EXPERIMENTAL PERFORMANCE CF AN ION ROCKET EN$1N T

USING A POROUS-TUNGSTEN EMITTER

NASA-TN-D-1321 N63-I0327 27

EXAMINATION OF MECHANICAL PROPERTIES OF TUNGSTEN

SHEET AT VERY HIGH TEMPERATURES

NASA-TN-D-1310 N63-1292B 1B

EFFECT OF OXYGEN CN MECHANICAL PROPERTIES OF

TUNGSTEN - TENSILE STRENGTH

NASA-TN-D-1581 N63-14403 07

MELTING9 EXTRUDING AND MECHANICAL PROPERTIES CF

ELECTRON-BEAM-MELTED TUNGSTEN

NASA-TN-D-ITO7 N63-16161 18

TUNGSTEN AND MOLYBDENUM METALLURGY AND

METALLOGRAPHY

NASA-TT-F-135 N63-13312 18

THERMIONIC ELEC/RCN EMISSICN CURRENTS FROM CESIUM

COATED TUNGSTEN ACCELERATOR ELECTRODES IN ION

THRUSTERS

NASA-TN-D-18T9 N63-21890 06

ALLOYING EFFECT ON TENSILE PROPERTIES AND MICR_-

STRUCTURE OF TUNGSTEN-FIBER-REINFORCED COMPOSITES

NASA-TN-D-1568 N63-22110 18

STRESS-STRAIN DIAGRAMS FOR TUNGSTEN-FIBER-

REINFORCED COPPER CGMPOSITES

NASA-TN-D-1BBI N63-22112 18

TUNGUSK METEORITE

VELOCITY AND ENERGY OF THE TUNGUSK METEORITE

NASA-TT-F-89 N63-11609 29
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SUBJECT INDEX USSR

TUNING FORK GYROSCOPE

LOCAL PRESSURE DISTRIBUTION ON A BLUNT DELTA WING

NASA-TN-D-1554 N63-10800 03

TURBINE

ANALYTICAL STUDY OF TURBINE-GEOMETRY

CHARACTERISTICS FOR ALKALI METAL TURBOELECTRIC

SPACE POWER SYSTEM

NASA-TN-D-ITIO N63-15770 06

TURBO ELECTRIC CONVERSION

ANALYTICAL STUDY OF TURBINE-GEOMETRY

CHARACTERISTICS FOR ALKALI METAL TURBOELECTRIC

SPACE POWER SYSTEM

NASA-TN-D-1710 N63-15770 06

TURBOJET AIRCRAFT

MANEUVER ACCELERATION OF COMMERCIAL TURBOJET

TRANSPORT AIRPLANE

NASA-TN-D-IBOl N63-15774 04

TURBOPROP AIRCRAFT

G-FORCES FROM GUST ACCELERA&ION OF TWIN ENGINE

TURBOPROP AIRCRAFT

NASA-TN-D-1925 N63-18235 D4

PCWERPLANT AUTOPRECESSION ON TURBOPROPELLER

TRANSPORT AIRCRAFT

NASA-TN-D-I806 N63-19604 C3

TURBULENT BOUNDARY LAYER

HEAT TRANSFER AND PRESSURE ON A FLAT PLATE AND ON

PROTUBERANCES IN A SUPERSCNIC TURBULENT BOUNDARY

LAYER AT MACH 2,65t 3.51, AND 4.44

NASA-TN-O-1372 N63-10991 13

THEORIES OF COMPRESSIBLE TURBULENT-BOUNDARY-LAYER

SKIN FRICTION WITH ZERO PRESSURE GRADIENT AND

EXPERIMENTAL RESULTS

NASA-TN-D-1795 N63-14278 11

TURBULENT FLOW

PRESSURE AND TURBULENT HEAT TRANSFER ASSOCIATED

WITH SINUSOIDAL PROTUBERANCES ON FLAT PLATE

NASA-TN-D-1626 N63-13950 13

TURBULENT JET

FLOW PATTERN WITHIN CONSTANT PRESSURE COMPRESSIBLE

TURBULENT JET MIXING REGION

NASA-TN-D-IQ94 N63-15323 Ii

TWENTY-FOUR HOUR SATELLITE

STABILITY OF A TWENTY-FOUR HOUR SATELLITE

NASA-TN-D-1750 N63-17547 32

TWIN ENGINE

SPIN OF SCALE MODEL UNSWEPT WING9 TWIN-ENGINE,

OBSERVATION AIRCRAFT

NASA-TN-D-1516 N63-12243 OA

G-FORCES FROM GUST ACCELERATION OF TWIN ENGINE

TURBOPROP AIRCRAFT

NASA-TN-D-I925 N63-IB235 04

TWIST

EFFECTS OF CAMBER AND TWIST ON AERODYNAMIC

CHARACTERISTICS OF PARAWINGS

NASA-TN-D-972 N63-122BT 02

TWISTED WING

OFF-DESIGN AERODYNAMIC CHARACTERISTICS OF SWEPT

ARROW WINGS WITH TWIST AND CAMBER AT SUPERSONIC

VELOCITIES

NASA-TN-O-1630 N63-13516 03

TWO-DIMENSIONAL BODY

CENTER-LINE PRESSURE DISTRIBUTION ON TWO-

DIMENSIONAL BODIES

NASA-TN-O-IT93 N63-17301 02

TWO-ELECTRON SYSTEM

PARTIAL SEPARATION OF VARIABLES APPLIED TO TWO

P-ELECTRON CALCULATIONS - SPIN ORBIT_ ANGULAR

MOMENTUMt ENERGY TRANSFERw ATOMIC EXCITATION

NAS_-TT-F-152 N63-Z§23B 23

TWO-CENTER TWO-ELECTRON HYBRID INTEGRALS ARISING

FROM ATOMIC ORBITALS

NASA-TN-D-146-III/A/ NB3-Z2TO5 23

TWO-CENTER TWO-ELECTRON HYBRID INTEGRALS ARISING

FRCM ATOMIC ORBITALS

NASA-TN-D-146-111/B/ N63-22706 23

TWO-CENTER TWO-ELECTRON HYBRID INTEGRALS ARISING

FROM ATOMIC ORBITALS

NASA-TN-D-I46-111/C/ N63-22707 23

TWO-PHASE FLOW

CAMERA STUDY CF TWC-PHASE FLCW IN VERTICAL TUBE

WITH HEAT ADDITION

NASA-TN-D-1564 N63-12245 II

U
ULTRASONIC WAVE

SOUND AND ULTRASONIC WAVES IN AIR, WATER AND SOLID

BODIES

NASA-IT-F-96 N63-19157 23

ULTRAVIOLET RADIATION

CERAMIC PHCTCICNIZATICN CHAMPER FCR CBSERVATIONS

IN VACUUM ULTRAVIOLET WAVELENGTH REGION

NASA-TN-D-1715 N63-13220 15

ELECTRON TEMPERATURE IN IONOSPHERE FROM SOLAR

ULTRAVIOLET RADIATION

GCA-TR-62-11-N N63-17311 12

PLANETARY AERCkCMY - ABSOLUTE INTENSITY OF VACUUM

ULTRAVIOLET RADIATION MEASURED BY PHCTCIUNIZATIDN

TECHNIQUE

GCA-TR-63-3-N N63-1731o 07

ULTRAVIOLET PHCTGDETECTBRS- PHOTOICNIZATIGN

CHAMBERS, PHCTCTUBES AND PHCTOMULTPLIERS

NASA-TN-D-1718 N63-]8654 15

ULTRAVIOLET SPECTROSCOPY

PLANETARY AERGNOMY - ULTRAVIOLET AESCRPTICN OF

SULFUR DIOXIDE - DISSOCIATION ENERGIES OF SULFUR

DIOXIDE AND SULFUR OXIDE

GCA-TR-63-13-N N63-17320 07

ULTRAVIOLET SPECTRUM

SPECTRALLY SELECTIVE PHOTCDETECTER FEB _IDCLE AND

VACUUM ULTRAVIOLET

NASA-IN-D-1759 N63-16392 09

UNMANNED SPACECRAFT

RELIABILITY MODEL AND ANALYSIS FCR PROJECT

MERCURY 3-ORBIT MANNED AND UNMANNED MISSION

NASA-IN-D-1558 N63-I0536 32

UNSWEPT WING

SPIN OF SCALE MCDEL UNSWEPT WING, TWIN-ENGINE,

OBSERVATION AIRCRAFT

NASA-IN-D-1516 N63-12243 04

UPPER ATMOSPHERE

STUDIES OF THE UPPER ATMOSPHERE - AURORA AND

AIRGLOW

NASA-TT-F-IC6 N63-10988 12

UPPER IONOSPHERE

THICKNESS OF HELIUM ICN LAYER IN UPPER IONOSPHERE

NASA-TN-D-16E6 NE3-13TI9 12

ELECTRON DENSITY DISTRIBUTION IN UPPER F-REGION

NASA-TN-D-ITSI N63-14027 12

TOPSIDE SOUNDER PROGRAM - UPPER IONOSPHERIC

SOUNDING

NASA-TN-D-1913 N63-23678 12

URANIUM

ORIGIN OF TEKTITES - URANIUM AND LEAD IN SAMPLES

AND ISOTOPIC COMPOSITION OF THE LEAD

NASA-TT-F-II3 N63-11611 29

URANIUM OXIDE

COMPATIEILITY OF MOLTEN URANIUM DIOXIDE WITH

REFRACTORY METALS

NASA-TN-D-14A2 N63-12193 19

USSR

OBSERVATIONS OF MARS IN THE USSR DURING THE GREAT

OPPOSITION OF 1956

NASA-TT-F-93 N63-L1212 2g
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UTILITY AIRCRAFT SUBJECT INDEX

IGY BIBLIOGRAPHY OF LITERATURE PUBLISHED IN

RUSSIAN

NASA-TI-F-I09 N63-14012 12

UTILITY AIRCRAFT

WIND TUNNEL TESTS OF MEDIUM-WEIGHT UTILITY

HELICOPTER AT FORWARD SPEEDS

NASA-TN-D-IB87 N63-16430 04

V
VISTOL AIRCRAFT

LINEARIZED THEORY OF WIND-TUNNEL JET-BOUNDARY

CORRECTIONS AND GROUND EFFECT FOR V/STOL AIRCRAFT

NASA-TR-T-124 N63-IO21g 04

WING AND FLAP LOADS OF V/STOL AIRCRAFT - WIND

TUNNEL STUDY

NASA-TN-O-1634 NBB-I5050 04

SEMISPAN TILTING PROPELLER CONFIGURATION - RATIO

OF WING CHORD TO PROPELLER DIAMETER - SMALL-CHORD

TILTING WING - STALLING - TRANSITION SPEED

NASA TN-D-I815 N63-18499 03

FLIGHT CHARACTERISTICS OF DEFLECTED SLIPSTREAM

VISTOL AIRCRAFT

NASA-TN-D-I891 N63-18663 04

V/STOL WIND TUNNEL MODEL SIMULATING TRANSITION -

WING PRESSURE MEASUREMENTS IN PROPELLER SLIPSTREAM

NASA-IN-D-2014 N_3_22944 03

VACUUM

INITIAL WEIGHT LOSS uF PLASTICS IN A VACUUM

NASA-TN-D-1329 N63-I0625 19

EFFECT _F VACUUM CN PENETRATION CHARACTERISTICS

OF PROJECTILES INTO FINE PARTICLES

NASA-TN-D-1519 N63-12244 23

SELF ERECTING FLEXIBLE FOAM STRUCTURES FOR SPACE

ANTENNAS - RECOVERY AND STRESS-STRAIN PRGP2RTIES -

VACUUM AND SOLAR RADIATION EFFECTS

NASA-TN-D-1610 Nb3-13187 08

OPTICAL AND THERMAL METHUOS UF I_EASURING SdLAR

ABSORPIANCE AND THERMAL EMITTaNCE - THERMAL VACUUM

TECHNIQUE TESTED FOR SPACECRAFT COATINGS

NASA-TN-D-1716 N63-14277 15

ROTATING BCDY VACUUM MGTIGN APPROXIMATION - RIGID

SYMMETRICAL BODY WITH SPIN RATE ANt INSRTIA

VARIANCES

NASA-TR-R-Llb N63-14781 02

INFLUENCE CF MICROSTRUCTURAL INCLUSIONS CN WEAR

AND FRICTION CF NICKEL AND IRON ALLOYS IN VACUUM

ENVIRONMENT

NASA-TN-D-1708 N63-15769 17

PHILOSOPHY USED FOR CONDUCTING THERMAL-VACUUM

TESTS OF UNMANNED EARTH SATELLITES

NASA-TN-D-17_8 N63-18656 32

EFFECT OF RADIANT HEAT COMPONENT ON HEAT TRANSFER

IN VACUUM SUBLIMATION

NASA-TT-F-ITB N6B-IQBE5 13

VACUUM CHAMBER

SURVEY OF LARGE SPACE CHAMBERS - VACUUM CHAMBERS

TO SIMULATE SPACE ENVIRONMENT

NASA-TN-D-1673 N63-14626 3D

VACUUM DEPOSITION

DEPOSITION OF VACUUM COATINGS BY ELECTmON

BOMBARDMENT

NASA-TT-F-I85 N63-20612 17

VACUUM GAUGE

CALIBRATIDN OF THERMOCONDUCTIVITY VACUUM GAUGE TO

iO MINUS 6 TORR BY MEANS OF VOLUME-RATIO

CALIBRATION SYSTEM - PRESSURE MEASUREMENTS

NASA-TN-D-IT29 N63-16669 17

VACUUM ULTRAVIOLET

CERAMIC PHOTOIGNIZATION CHAMBER FOR OBSERVATIONS

IN VACUUM ULTRAVIOLET WAVELENGTH REGION

NASA-TN-D-I715 Nb3-13220 15

SPECTRALLY SELECTIVE PHOTODETECTOR FOR MIDDLE AND

VACUUM ULTRAVlULET

NASA-TN-D-175g N63-16392 09

PLANETARY AERDNOMY - COMPILATICN OF ABSCRPTICN

SPECTRUM OF SOLAR VACUUM ULTRAVIOLET RADIATION BY

ATMOSPHERIC GASES

GCA-TR-62-15-N N63-17313 07

PLANETARY AERDNOMY - ABSOLUTE INTENSITY DF VACUUM

ULTRAVIOLET RADIATION MEASURED BY PHOTOIONIZATIGN

TECHNIQUE

GCA-TR-63-3-N N63-17316 07

VALVE

COUPLING, VALVE, AND FLCWMETER FOR TRANSFER OF

LIQUID FLUORINE

NASA-TN-D-1727 N63-16989 15

VAN ALLEN BELT

SURVEY OF ENERGETIC PARTICLES IN INNER RADIATION

BELT - EXPERIMENTAL DATA ON PARTICLE FLUX,

SPECTRA AND ACCELERATION

NASA-TN-D-174g N63-I8458 I2

VAPOR

EFFECT OF MA-7 SPACECRAFT ACCELERATIONS AND

REENTRY DECELERATICNS ON THE LICUID-VAPOR

INTERFACE IN A _AFFLED TANK

NASA-TN-O-1577 N63-I1618 26

VAPORIZATION

DESIGN AND OPERATICNAL PERFORMANCE CF SODIUM FLASH

VAPORIZATION _ACILITY

NASA-TN-O-1661 N63-15695 27

VARIABLE SWEEP

BLUNTED RIGHT TRIANGULAR PYRAMIDAL LIFTING REENTRY

CONFIGURATION USING VARIABLE-SWEEP WING PANELS -

LONGITUDINAL AERODYNAMICS AT MACH 0.4 TO l.O

NASA-TN-D-151B N63-13788 02

VARIATIONAL CALCULUS

VARIATIONAL CALCULUS FOR GPTIMIZING INTERPLANETARY

ROUND-TR[P TRAJECTORIES

NASA-T;_-D-1660 N63-I3793 ZO

VARIAFIONAL APPROACH TO CALCULATION OF CHARGE

EXCHANG_ CROSS SECTICNS FOR ADIABATIC COLLISION

NASA-TN-D-1654 N63-I63VI 24

VEIN

CRANIAL BLOOD CIRCULATION ANALYSIS - VENOUS BLOOD

OUTFLOW MECHANISM

NASA-IT-F-163 N63-15511 16

VELOCITY

GUIDANCE GF SPACECRAFT APPRCACHING EARTH AT

SUPERCIRCULAR VELCCITIES CN DESIRED PERIGEE

NASA-TN-D-1607 N63-12592 22

PREDICTION OF VELOCITY REQUIREMENTS FCR MINIMUM

TIME RESPONSE ABORT TRAJECTCRIES FOR MIDCCURSE

GUIDANCE OF LUNAR FLIGHT

NASA-TN-O-1655 N63-15052 29

ELECTROPLETHYSMCGRAPHY INVESTIGATICN CF VELUME

CHANGE OF CERE_ROSPINAL FLUID, AND VELOCITY CHANGE

OF ELCOO CIRCULATION IN BRAIN

NASA-TT-F-157 N63-15510 Ib
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TEMPORAL DISTRIBUTION AND PLASMA DYNAMICS

NASA-TN-D-1901 N63-22113 29

AEROELASTICITY & VIBRATION TESTING

NASA-TT-F-81 N63-22264 01

RARE-EARTH ELEMENT DIFFERENTIATION IN MAGMATIC

PROCESS - ALKALINE INTRUSIONS AND GEOCHEMISTRY

NASA-TT-F-179 N63-22602 12

TWO-CENTER TWO-ELECTRON HYBRID INTEGRALS ARISING

FROM ATOMIC ORBITALS

NASA-TN-O-146-1II/A/ N63-22T05 23

TWO-CENTER TWO-ELECTRON HYBRID INTEGRALS ARISING

FROM ATOMIC ORBITALS

NASA-TN-D-146-1111BI N63-22706 23

TWO-CENTER TWO-ELECTRON HYBRID INTEGRALS ARISING

FROM ATOMIC ORBITALS

NASA-TN-D-146-IIIIC/ N63-22707 23

PHYSIOLOGY OF INTRACRANIAL BLOOD CIRCULATION AND

CLINICAL IMPLICATIONS

NASA-IT-F-156 N63-22863 16

THEORY CF JET ATOMIZATION

NASA-TT-F-129 N63-22948 02

LITERATURE SURVEY ON THEORY OF FLEXIBLE PLATES AND

SHELLS

NASA-TT-F-180 N63-22949 23

METEOROID HAZARDS IN SPACE EXPLORATION

NASA-TN-D-IB39 N63-23124 29

MATERIALS-RESEARCH AREAS OF IMPORTANCE TO MISSILE

AND SPACECRAFT STRUCTURE

NASA-TN-D-2125 N63-23126 36

NITROGEN PLASMA AFTERGLOW - MICROWAVE TRANSMISSION

AND MICROWAVE CAVITY MEASUREMENTS

NASA-TN-D-2226 N63-23653 26

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,

AMES RESEARCH CENTERt MOFFETT FIELOt CALIF.

PILOTS ABILITY TO CONTROL DURING SIMULATED

STABILITY AUGMENTER FAILURES

NASA-TN-D-I552 N63-10181 16

HELIUM FILM COOLING ON A HEMISPHERE AT SUPERSONIC

SPEED

NASA-TN-D-1550 N63-10207 13

INITIAL WEIGHT LOSS OF PLASTICS IN A VACUUM

NASA-TN-D-1329 N63-10625 19

LOCAL PRESSURE DISTRIBUTION ON A BLUNT DELTA WING

NASA-TN-D-1556 N63-10BOO 03

AERODYNAMIC CHARACTERISTICS IN GROUND EFFECT OF A

LARGE SCALE MODEL

NASA-TN-D-1557 N63-1161T 02

HEMISPHERICAL EMITTANCE OF METALLIC SPECIMENS DUE

TO SPUTTERING WITH HYDROGEN IONS

NASA-TN-D-1666 N63-12214 23

FOUR-PROPELLER STOL TRANSPORT AIRCRAFT WITH

BOUNDARY LAYER CONTROL ON HIGHLY DEFLECTED FLAPS

NASA-TN-D-1667 N63-1226T 04

WIND TUNNEL INVESTIGATION OF WINGLESS VERTICAL

TAKEOFF AND LANDING AIRCRAFT

NASA-TN-D-1335 N63-12689 02

FLIGHT EVALUATION OF LUNAR LANDING TRAJECTORIES

USING JET VTOL TEST VEHICLE

NASA-TN-D-1649 N63-12593 29

Z-FUNCTION SOLUTIONS FOR MOTION AND HEATING DURING

ATMOSPHERE ENTRY FROM EQUATORIAL ORBITS OF

ROTATING PLANETS

NASA-TN-D-1555 N63-12686 29

STATIC AERODYNAMIC CHARACTERISTICS OF SHORT BLUNT

IO-DEG SEMIVERTEX ANGLE CONE IN HELIUM AT

SUPERSONIC SPEED

NASA-TN-D-1648 N63-12701 02

LUNAR ORIGIN OF TEKTITES - AERODYNAMIC HEATING

NASA-TN-D-1556 N63-12929 29

UNSTEADY DIFFUSION WITH RECOMBINATION IN TERNARY

MIXTURE OF OIATOMIC MOLECULES, DISSOCIATED ATOMS,

AND AN INERT GAS.

NASA-TN-D-1651 N63-12930 ii

MAGNETIC FIELD OF LINE CURRENT IN TRANSVERSE

RAREFIED PLASMA STREAM

NASA-TN-O-1SSI N63-12949 24

AERODYNAMIC CHARACTERISTICS OF AIRCRAFT WITH DISK-

LOADING FANS MOUNTED IN WINGS

NASA-TN-D-1650 N63-I3100 03

WIND TUNNEL TESTS OF CIRCULAR PLANFORM AIRCRAFT

WITH PERIPHERAL JET FOR LIFT, THRUSTt AND CONTROL

NASA-TN-D-1632 N63-131BO 06

THERMODYNAMICS OF CARBON DIOXIDE AND NITROGEN

1-73



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. CORPORATE SOURCE INDEX

BEHIND NORMAL SHOCK NAVE

NASA-TN-D-1553 N63-132ZT 23

CRITICAL INCLINATION PROBLEM IN SATELLITE ORBIT

THEORY

NASA-TR-R-148 N63-I3723 29

EMERGENCY NAVIGATION PROCEDURE WITH MIDCOURSE

CORRECTIONS FOR SPACE VEHICLES IN RETURNING FROM

THE MOON

NASA-TN-O-1765 N63-I4028 22

AERODYNAMIC DAMPING MOMENTS OF CONES WITH

DIFFERENT CENTERS OF ROTATION

NASA-TN-D-1768 N63-14029 02

SIGHTING PROBLEMS ASSOCIATED WITH SEXTANT TYPE

MEASUREMENT OF STAR POSITION FOR SPACE NAVIGATION

NASA-TN-O-I653 N63-14444 22

FRAGMENTS EJECTED FROM LUNAR SURFACE BY METEOROID

IMPACT ANALYZED ON BASIS OF STUDIES OF

HYPERVELOCITY IMPACT IN ROCK AND SAND

NASA-TN-D-1767 N63-14587 29

FLOW VISUALIZATION TECHNIQUES IN HELIUM AT MACH

15 E 20 - SURFACE STREAMLINESt ATTACHED AND

SEPARATED AFTERBODY FLOW & STAGNATION POINTS

NASA-TN-D-1769 N63-14588 02

CHARACTERISTICS OF MARS AND VENUS ATMOSPHERE

FROM GAS DYNAMICS OF SPACE PROBE VEHICLE

NASA-TN-O-1770 N63-14806 29

EFFECT OF VORTEX FLOW ON AERODYNAMIC LOADI FORCEr

AND STABILITY OF SLENDER BODY AIRCRAFT

NASA-TR-R-IOI N63-14872 02

LAMINAR BOUNDARY SEPARATION INDUCED BY CONICAL

FLARES ON CYLINDER BODY OF REVOLUTION AT ZERO

ANGLE OF ATTACK

NASA-TR-R-146 N63-14972 02

PREDICTION OF VELOCITY REQUIREMENTS FOR MINIMUM

TIME RESPONSE ABORT TRAJECTORIES FOR MIDCOURSE

GUIDANCE OF LUNAR FLIGHT

NASA-TN-D-1655 N63-15052 29

COMPUTING APPROXIMATE TRAJECTORIES RETURNING FROM

MOON TO EARTH SPECIFIC LANDING SITE

NASA-TN-D-1652 N63-15322 29

INERTIAL NAVIGATION ERROR ANALYSIS OF SPACE

VEHICLE DURING REENTRY

NASA-TN-D-1772 N63-15473 30

SIMULATOR STUDY OF LATERAL-DIRECTIONAL HANDLING

QUALITIES OF PROPELLER STOL TRANSPORT AIRPLANE

NASA-TN-D-1773 N63-15526 04

HANDLING QUALITIES OF SUPERSONIC TRANSPORTS IN

HIGH SPEED CRUISING FLIGHT USING PILOTED

SIMULATORS

NASA_TN-D-188B N63-15563 10

AERODYNAMIC CHARACTERISTICS OF FLAPPING AND RIGID

PROPELLER BLADES AND CYCLE PITCH CONTROL

NASA-TN-D-1774 N63-1fi771 03

WIND TUNNEL TEST OF GROUND EFFECT OF 35-DEG SWEPT-

BACK WING JET TRANSPORT EQUIPPED WITH BOUNDARY

LAYER CONTROLt TRAILING E LEADING EDGE FLAPS

NASA-TN-D-1BB4 N63-15922 03

VARIATIONAL APPROACH TO CALCULATION OF CHARGE

EXCHANGE CROSS SECTIONS FOR ADIABATIC COLLISION

NASA-TN-D-1654 N63-16391 24

WIND TUNNEL TESTS OF MEDIUM-WEIGHT UTILITY

HELICOPTER AT FORWARD SPEEDS

NASA-TN-D-IBB7 N63-16430 06

SATELLITE ORIENTATION - STABILITY'AND CONTROL

NASA-TN-O-17TI N63-17504 32

NONEQUILIBRIUN FLOW FIELD BEHIND NORMAL SHOCK

WAVES IN CARBON DIOXIDE

NASA-TN-D-1B85 N63-17566 O?

INTERACTION OF THERMAL RADIATION AND FLUID FLOW IN

ACOUSTIC APPROXIMATION

NASA-TR R-138 N63-17551 11

MEASUREMENT OF HEAT TRANSFER TO BODIES OF

REVOLUTION IN FREE FLIGHT WITH CATCHER CALORIMETER

NASA-TN-D-1890 N63-18162 13

INFLUENCE OF LOW HEATING RATE ON INSULATION

EFFECTIVENESS OF THIN SECTIONS OF TYPICAL

COMPOSITE ABLATIVE MATERIALS

NASA-TN-D-188g N63-18466 23

WIND TUNNEL TESTS OF HEAT TRANSFER TO SHARP AND

BLUNT CONES WITH CAVITIES TO PROMOTE BOUNDARY

LAYER SEPARATION

NASA-TN-D-1975 N63-IB470 13

INTERACTION BETWEEN A NEUTRAL STREAM OF IONIZED

SOLAR CORPUSCLES WITH THE MAGNETIC DIPOLE FIELD OF

EARTH

NASA-TR-R-120 N63-18472 12

FLIGHT CHARACTERISTICS OF DEFLECTED SLIPSTREAM

V/STOL AIRCRAFT

NASA-TN-D-1891 N63-18663 04

AERODYNAMIC EVIDENCE OF ENTRY AND ABLATION OF

TEKTITES IN EARTH ATMOSPHERE

NASA-TR-R-134 N63-18776 19

THERMAL RADIATION FROM ABLATING PLASTIC MATERIALS

INJECTED INTO HYPERSONIC SHOCK WAVES

NASA-TN-D-1978 N&3-20608 13

FEASIBILITY OF HICROMETEOROID VELOCITY DETECTOR

NASA-TN-D-1977 N63-212T1 12

FORCE COMPONENTS OF ION BOMBARDMENT OF COPPER &

ALUMINUM FLAT PLATES

NASA-TN-D-I976 N63-21894 18

COMBUSTION TESTS OF OXYGEN-HYDROGEN-HELIUM GAS

MIXTURES AT LOADING PRESSURES UP TO BOOO-PSI

NASA-TN-D-1892 N63-22598 26

STATIC _ DYNAMIC BUFFETING OF HAMMERHEAD LAUNCH

VEHICLE WITH PAYLOAD DIAMETER GREATER THAN BOOSTER

DIAMETER

NASA-TN-D-1982 N63-22600 02

NONLINEAR CLOSED-LOOP CONTROL SYSTEMS WITH

STATIONARY STOCHASTIC INPUTS

NASA-TN-D-2061 N63-22861 06

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION.

FLIGHT RESEARCH CENTER, EDWARDS_ CALIF.

THE X-15 FLIGHT CONTROL AND STABILITY SYSTEM

NASA-TN-D-1402 N&3-11123 04

USE OF HIGH-PERFORMANCE AIRCRAFT AS FIRST-STAGE

BOOSTER FOR AIR-LAUNCHING SOLID FUEL ROCKET -

. OPERATIONAL ASPECTS

NASA-TN-D-12T9 N63-12192 04

STATIC PRESSURE _ STAGNATION PRESSURE CALIBRATION

DATA FOR DEFINING POSITION ERRORS OF AIRSPEED-

ALTITUDE SYSTEMS OF X-15 AIRCRAFT

NASA-TN-D-1726 N63-12951 15

FLIGHT TESTS OF UNPOWEREDI MANNED PARAGLIDERS

NASA-TN-D-1826 N63-16629 04

TRICYCLE SKID-TYPE LANDING GEAR SYSTEM - EQUATIONS

OF MOTION FOR X-15 VEHICLE SLIDEOUT DYNAMICS

NASA-TN-O-IB2B N63-1629B 30

TRAJECTORY REQUIREMENTS FOR TERMINAL LUNAR LANDING

FROM ANALOG SIMULATION OF SPACECRAFT

NASA-TN-O-1921 N63-19606 29

EFFECT OF X-lB MANUAL FLIGHT CONTROL AND STABILITY

SYSTEMS ON HORIZONTAL TAIL LOAD

NASA-TN-O-EO90 N63-Z2117 06

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,

GODDARD INST, FOR SPACE STUDIESt NEW YDRKt N,Y,

COLLAPSE PHASE OF EARLY SOLAR EVOLUTION

NASA-TN-D-1682 Nb$-IZE96 Z9
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CORPORATE SOURCE INDEX NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,

SOLAR ORIGIN OF ATMOSPHERIC AND METEORIC XENON

DETERMINED BY ISOTOPIC ANALYSIS

NASA-TN-D-1685 N63-12595 29

CONVECTIVE MODELS FOR STARS OF VERY LOW MASS

NASA-TN-D-Ig_7 N63-22TIO 05

NATIONAL AERONAUTICS ANO SPACE ADMINISTRATION.

GOODARD SPACE FLIGHT CENTER, GREENBELTt MD.

APPLICATION OF THE HOOULARIZATION CONCEPT TO

SATELLITE TAPE RECORDERS

NASA-TN-D-1451 N63-10176 15

TRACKING SYSTEMS, MATHEMATICAL MODELS & ERRORS

NASA-TN-O-1471 N63-IO177 08

SCANNING MECHANISM FOR A SATELLITE-BORNE X-RAY

SPECTROMETER

NASA-TN-D-I097 N63-10204 15

MAGNETIC FIELD OF A MODEL RADIATION BELT

NASA-TN-D-1447 N63-10369 28

CALCULATION OF EPHEMERIDES OF PLANETS AND COMETS

FROM INITIAL VALUES

NASA-TN-D-1415 N63-1079b 05

DIFFERENTIAL CORRECTION FOR VINTI ACCURATE

INTERMEDIARY ORBIT

NASA-TN-D-1445 N63-1OB68 29

PERFORMANCE OF A SEALED-SILVER CADMIUM BATTERY ON

EXPLORER XlI

NASA-TN-D-1543 N63-11741 06

DIRECT MEASUREMENTS OF COSMIC DUST SHOWERS

NASA-TN-O-1544 N63-12062 32

MATHEMATICAL ANALYSIS FOR ORIENTATION AND CONTROL

OF ORBITING ASTRONOMICAL OBSERVATORY

NASA-TN-D-1668 N63-12063 29

SOLAR COSMIC RAY EVENT - SEPTEMBER 26, 1960

NASA-TN-D-16?5 N63-12064 2B

LAGRANGE THEORY OF THREE-BODY PROBLEM - CELESTIAL

MECHANICS

NASA-TN-D-1417 N63-12074 05

ANALYTIC REPRESENTATION OF MUSEN THEORY OF

SATELLITES IN TERMS OF ORBITAL TRUE LONGITUDE

NASA-TN-D-!4B8 N63-12075 ?g

NIMBUS SATELLITE AND ITS COMMUNICATION SYSTEM

NASA-TN-D-1422 N63-12125 32

I_PEDANCE OF ELECTRICALLY SHORT ANTENNA IN

IONOSPHERE

NASA-TN-D-1546 N63-12159 12

SINGLE STATION DCPPLER-INTERFEROMETER ROCKET

TRACKING SYSTEM

NASA-TN-D-1344 N63-1268B 22

MODEL OF THE QUIET IONOSPHERE

NASA-TN-D-1670 N63-12TO2 12

SATELLITE ORBIT COMPUTATION PROGRAM FOR IZSAK

SECOND-ORDER SOLUTION OF VINTI DYNAMICAL PROBLEM

NASA-TN-D-1539 N63-12928 29

CELESTIAL MECHANICS - PERIODIC ORBITS FOR MOON

PROBES

NASA-TN-D-17Ol N63-12932 29

POWER INPUT TO SMALL FLAT PLATE FROM DIFFUSELY

RADIATING SPHERE WITH APPLICATION TO EARTH

SATELLITES - SPINNING PLATE

NASA-TN-D-15AS N63-1294B 06

EARTH-REFLECTED SOLAR RADIATION ON SPHERICAL

SATELLITES IN ELLIPTICAL ORBIT

NASA-TN-D-167Z N63-13096 2B

ENDLESS-LOOP MAGNETIC TAPE RECORDER FOR TIROS

SATELLITE

NASA-TN-O-I§AE N63-13097 08

MAGNETIC CORE VOLTAGE-TO-FREQUENCY CONVERTER

NASA-TN-D-16T7 N63-13101 09

LOW ENERGY GEOMAGNETICALLY TRAPPED PROTONS - THE

ANOMALOUS COMPONENT

NASA-TN-D-1679 N63-13102 28

NEUTRONS IN SPACE - FLUX GENERATION AND SOURCES

NASA-TN-D-1696 N63-13103 28

SOUTHERN SKY SURVEY - NEBULOSITIES, ULTRAVIOLET

FLUXES

NASA-TN-D-1719 N63-13104 32

CERAMIC PHOTOIONIZATION CHAMBER FOR OBSERVATIONS

IN VACUUM ULTRAVIOLET WAVELENGTH REGION

NASA-TN-D-ITI5 N63-13220 15

HILL LUNAR THEORY MODIFICATIONS AND COMPUTER

APPLICATION FOR SOLUTION OF THREE-BODY PROBLEMS

NASA-TN-D-1540 N63-13713 29

REMARKS ON HILL LUNAR THEORY - PART IIv DIRECT

LUNAR ORBITS AS SOLUTIONS TO DIFFERENTIAL EQUATION

NASA-TN-D-1541 N63-13T14 29

DELINEATION OF TRACKS OF HEAVY COSMIC RAYS AND

NUCLEAR PROCESSES WITH IN LARGE SILVER CHLORIDE

CRYSTALS

NASA-TN-D-1547 N63-13715 28

THICKNESS OF HELIUM ION LAYER IN UPPER 10NOSPHERE

NASA-TN-D-1686 N63-13719 12

TEMPERATURE AND WIND MEASUREMENTS ABOVE 50-KM OVER

WALLOPS ISLAND, VIRGINIA

NASA-TN-D-1694 N63-13720 12

MIKE-APACHE SOUNDING ROCKET PERFORMANCE HANDBOOK

NASA-TN-D-1699 N63-13721 04

ELECTRON ENERGY SPECTRUM IN OUTER RADIATION BELT -

IONIZATION ENERGY LOSS, MULTIPLE AND ELECTRON

SCATTERING

NASA-TN-D-ITI7 N&3-13722 28

SPECTROSCOPIC OBSERVATIONS OF DISTANT COMET TAILS,

OSTERBROCK ORIENTATION & CURVATURE, BESSEL-

BREDICHIN THEORY

NASA-TN-D-1671 N63-13794 05

DETECTOR FOR LOW ENERGY GAMMA RAY ASTRONOMY

EXPERIMENTS

NASA-TN-D-1693 N63-13795 i_

MAGNETIC FIELD OF LOW ENERGY PROTON BELT

REVEALED BY EXPLORER XIl MEASUREMENTS AND

CALCULATIONS FROM SIMULATED CONDITION

NASA-TN-D-1674 N63-13821 12

TOPSIDE SOUNDINGS OF IONOSPHERE

NASA-TN-D-IS38 N63-1383B 12

FREE OSCILLATIONS OF THE EARTH - RESONANT

FREQUENCY - PERTURBATIONS

NASA-TR-R-136 N63-13859 12

ELECTRON DENSITY DISTRIBUTION IN UPPER F-REGION

NASA-TN-D-1751 N63-14027 12

TRANSPORT PROPERTIES OF POLAR SEMICONDUCTORS WITH

EMPHASIS ON LEAD TELLURIOE - USE IN THERMOELECTRIC

POWER GENERATION

NASA-TN-D-1695 N63-14276 15

OPTICAL AND THERMAL METHODS OF MEASURING SOLAR

ABSORPTANCE AND THERMAL EMITTANCE - THERMAL VACUUM

TECHNIQUE TESTED FOR SPACECRAFT COATINGS

NASA-TN-D-1716 N63-14ET7 15

EXPLORER Xll ION-ELECTRON DETECTION IN MAGNETIC

STORM SUDDEN COMMENCEMENT ON SEPT 30 1961 - O,l TO

5 MEV PROTONS £ 20 KEV ELECTRONS AT 12 EARTH RADII

NASA-TN-D-ITOO N63-14293 28

STRETCH YO-YO THEORY AND SATELLITE SPIN REDUCTION

NASA-TN-D-1676 N63-14404 29

LOW FREQUENCY POWER SPECTRUM OF COSMIC-RAY

VARIATIONS DURING IGY
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NASA-TN-D-1684 N63-14426 28

MICROMETEORITE PENETRATION EXPERIMENT ON EXPLORER

VII SATELLITE - 1959 IOTA

NASA-TN-O-1722 N63-I442B 32

UTILIZATION OF RADIOMETER FLOWN IN TIROS Eli

SATELLITE IN VIEWING HURRICANE ANNA, 1961

NASA-TN-D-ITI3 N63-14586 21

SURVEY OF LARGE SPACE CHAMBERS - VACUUM CHAMBERS

TO SIMULATE SPACE ENVIRONMENT

NASA-TN-D-IB73 N63-I4626 30

ARTIFICIAL RADIATION BELT FORMED BY HIGH ALTITUDE

NUCLEAR EXPLOSION OVER JOHNSON ISLAND

NASA-TN-D-1667 N63-14714 28

PORTABLE INTEGRATINu SPHERE FOR MONITORING SOLAR

REFLECTANCE OF SPACECRAFT COATING

NASA-TN-D-1714 N&3-15053 15

FEASIBLE SOLAR PROBES FROM PRESENT PLANNED VEHICLE

TECHNOLOGY - SATURN ROCKET - CENTAUR VEHICLE

NASA-TN-D-1747 NE3-15055 32

ORBITING OBSERVATORY SATELLITES - ORBITING SOLAR

OBSERVATORIES, ORBITING GEOPHYSICAL OBSERVATORIES,

AND OR_ITIHG ASTRONOMICAL OBSERVATORIES

NASA-SP-30 N&3-15166 32

METHOD OF EXPRESSING MASS UNEALANCE - FORCE-MOMENT

METHOD APPLICATION TO SPACECRAFT DESIGN

NASA-TN-D-[446 N63-1576B 33

ELECTRON DISPLACEMENT CAUSING ION SHEATH AROUND

A'ATENWA IN IONUSPHERE

NASA-TN-D-1746 N63-16Ib3 12

ELECTRON-HYDROGEN PHASE SHIFT BELOW INELASTIC

THRESHULD

NASA-TN-D-1720 N63-16291 24

CQ_tPqSITION AND ENERGY SPECTRA OF SOLAR COSMIC

RAYS - NJVEMGER 12, 1960 - SOLAR FLARE, HYDROGEN,

HELIUM, AND NUCLEI

_ASA-I_-D-I764 N63-16293 28

SPECTRALLY SELECTIVE PHOTODETECTOR FOR NIDULE AND

VACUUM ULTRAVIOLET

NASA-TN-O-1759 N63-16392 09

EXPLORER XII SATELLITE INSTRUMENTATION TO 3TUOY

ENERGY SPECTRUM OF CCSMIC RAYS

NASA-T,_-D-Ib98 N63-16426 i5

GEODETIC PARAMETERS FOR ORBITAL CALCULATIONS

NASA-TN-G-1847 N63-16429 29

MODIFICATION OF HANSEN LUNAR THEORY

NASA-TN-D-1745 N63-16575 29

PERIODIC TROJAN ORBITS AND THUERINO THBORY

NASA-TN-O-1416 N63-1696B 29

BREAKDOWN VOLTAGES OF FREON GASES AND SULFUR

HEXAFLUORIDE AT LOW PRESSURE

NASA-TN-O-1761 N63-16990 lI

TESSERAL HARMONICS OF GRAVITATIONAL FIELD AND

GEODETIC DATUM SHIFT DERIVED FROM CAMERA

OBSERVATIONS OF SATELLITES

NASA-TN-O-t848 N63-[6994 12

GODDARD SPACE FLIGHT CENTER CONTRIBUTIONS TO

COSPAR MEETING - SATELLITE OBSERVATIONS AND

MEASUREMENTS

NASA-TN-D-1669 N63-17105 29

TOTAL IONOSPHERIC ELECTRON DENSITY AT MAGNETIC

EQUATOR FROM OBSERVATIONS OF FARADAY EFFECT ON

SATELLITE TRANSMISSIONS

NASA-TN-D-1756 N63-17119 20

MAGNETIC FIELD DF RADIATION BELTS - TRAPPED

PARTICLES

NASA-TN-D-I762 N63-17141 12

EXCITATION OF ELECTROACDUSTIC WAVES BY ANTENNAS IN

IONOSPHERE

NASA-TN-D-1760 N63-17143 20

STABILITY OF A TWENTY-FOUR HOUR SATELLITE

NASA-TN-D-ITSO N63-17547 32

MECHANICAL IMPEDANCE STUDY OF THE X-259 ROCKET

ENGINE

NASA-TN-D-16BI N63-17549 27

COSMIC RAY INDUCED STABLE AND RADIOACTIVE NUCLIOES

IN METEORITES

NASA-TN-O-1844 N63-17550 "05

NONADIABATIC THEORY OF ELECTRON-HYDROGEN

SCATTERING

NASA-TN-D-1702 N63-18015 23

EARTH REFLECTED SOLAR RADIATION UPON SPINNING

FLAT PLATE ABOARD A SATELLITE

NASA-TN-D-1842 NB3-18131 06

SURVEY OF ENERGETIC PARTICLES IN INNER RADIATION

BELT - EXPERIMENTAL DATA ON PARTICLE FLUX,

SPECTRA AND ACCELERATION

NASA-TN-D-1749 N63-18458 12

POWER TRANSISTOR COOLING IN SPACE ENVIRONMENT WITH

HEAT SINK RADIATION AND CONDUCTION AS MODE OF

HEAT TRANSFER

NASA-TN-D-1753 N63-18459 Og

CERENKOV-SCINT[LLATION COUNTER MEASUREMENTS OF

LIGHT, MEDIUM, AND HEAVY NUCLEI IN PRIMARY COSMIC

RADIATION FROM SUNSPOT MINIMUM TO SUNSPOT MAXIMUM

NASA-TN-O-I?54 N63-IBAbO 28

eOWEN DECAREONATION SERIES - P-T UNIVARIANT

EQUILIBRIA OF REACTION - FORSTERIT5 PLUS CALCITE

YIELDS MONTICELLITE, PERICLASE _ CARBON DIOXIDE

NASA-TN-O-IE43 N63-18464 07

ULTRAVIOLET PHOTOOETECTORS- PHOTOICNIZATION

CHAMBERS, PHOTOTUBES AND Ph_TO_ULTPLIERS

NASA-TN-D-17i8 N63-I£6SA 15

PHILOSOPHY USED FOR CONDUCTING THERMAL-VACUUM

TESTS OF UNKANNED EARTH SATELLITES

NASA-TN-D-174£ N63-18656 32

STRATOSPHERIC CIRCULATION DATA DERIVED FROK

METEOROLOGICAL ROCKET FIRINGS OVER UNITED STATES

DURING WINTER OF i961 - TIROS IT RADIATION DATA

NASA-TN-D-1755 N63-18657 2i

NONADIABATIC THEORY OF ELECTRON HYDROGEN

SCATTERING APPLIED TO S-WAVE SCATTERING OF

POSITRONS BY ATOMIC ENERGY

NASA-TN-D-1849 N63-18660 23

NASA POLICIES AND PROCEDURES FCR SATELLITE

RELIABILITY THROUGH ENVIRONMENTAL TESTS - REVIEW

OF SATELLITE PROGRAM

NASA-TN-O-1853 N63-iB661 i7

ENVIRONMENTAL TESTING FOR SCIENTIFIC SATELLITES -

RELIABILITY

NASA-TN-D-190D N63-18664 32

THEORETICAL EASIS FOR MECHANICAL IMPEDANCE

SIMULATION IN SHOCK AND VIBRATION TESTING OF

MECHANICAL STRUCTURES

NASA-TN-D-1854 N63-18888 33

SCINTILLATION COUNTER TELESCOPE FOR CHARGE AND

ENERGY SPECTRA STUDY OF PRIMARY COSMIC RADIATION

NASA-TN-D-1757 N63-19074 15

ARCTIC METEOROLOGY PHOTO PROBE - POLARIZED LIGHT

EXPERIMENT FOR CLOUD COVER PHOTOGRAPHS

NASA-TN-D-1449 N63-19370 21

COMPUTER PROGRAM FOR PLANETARY PERTURBATION

COMPUTATIONS USING HANSEN THEORY

NASA-TN-D-iBgB N63-193TI 05

MASS SPECTROMETRY OF THE LOWER IONOSPHERE ABOVE

WALLOPS ISLAND - DIFFUSIVITY OF ARGON C NITROGEN

NASA-TN-D-IBBI Nb3-19605 12
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SOLAR RADIATION PRESSURE EFFECT ON EXPLORER Xll

ROTATION

NASA-TN-D-1855 N6B-1973_ 30

OPTIMIZATION OF SOLAR CELL POWER SUPPLY FOR

INTERPLANETARY SPACECRAFT

NASA-TN-D-1846 N63-Z0602 06

INFRARED HORIZON OF PLANET EARTH - DIFFERENCE

BETWEEN SURFACEy ATMOSPHERIC, E OUTER SPACE

SPECTRAL REGIONS - CHOOSING SPACECRAFT TENSOR_

NASA-TN-O-IBSO N63-2060_ 12

ARIEL I - EVOLUTION OF STRUCTURAL DE$1QN

NASA-TN-D-1903 N63-2060_ 32

SOLAR CELL GENERATORS FOR SATELLITE PDWE_ SUPPLY -

DESIGN THEORY

NASA-TN-D-1904 N6_Z0606 06

THEORY OF CRITICAL INCLINATION OF CLOSE EARTH

SATELLITE

NASA-TN-O-1858 N63=_1_46 29

DYNAMIC TESTS OF STRETCH YO-YO DE-SP|N SYSTEM

NASA-TN-D-1902 N63_2|345 32

SINUSOIDAL SWEEP VIBRATION TEST FOR QUALIFICATION

OF SPACECRAFT STRUCTURES - WAVEFORM DISTORTION AND

EFFECT ON VIBRATION TESTING

NASA-TN-D-|Tb3 N63-Z18EE 33

GALVANOMAGNETIC EFFECTS IN POLYCRYSTALLINE

SEMICONDUCTORS

NASA-TN-O-}840 N63_22709 09

FLIGHT SHOCK & VIBRATION DATA OF ECHO SATELLITE

VERTICAL TESTS

NASA-TN-D-I908 N6J-2271I 02

DELTA LAUNCH VEHICLE FLIGHT VIBRATION DATA

NASA-TN-D-}683 NO3=23123 31

TOPSIDE SOUNDER PROGRAM - UPPER IONOSPHERIC

SOUNDING

NASA-TN-D-1913 N63-21678 12

AUTOMATIC PICTURE TRANSMISSION /APT/ TELEVISION

CAMERA SYSTEM FCR MEFEOROLCGICAL SATELLITES

NASA-TN-O-1915 N63-23679 21

APPLICATION OF VON ZEIPEL AND MODIFIED HANSEN

METHODS TO ARTIFICIAL SATELLITE ORBIT CALCULATIONS

NASA-TN-D-2094 N63-Z3685 22

SUNSPOTS - CURRENT SHEATH AND SNOWPLOW MODELS

FOR SUNSPOT EXPANSION

NASA-TN-O-IgO6 Nb3-237OB 29

NATIONAL AERONAUTICS AND SPACE AOMINISTRATION.

LANGLEY RESEARCH CENTERv LANGLEY STATION, VA.

PROJECT FIRE - SPACE AND REENTRY VEHICLE

STATIC STABILITY

NASA-TN-D-1497 N63-}0178 02

BUCKLING OF RING-STIFFENED CYLINOERS UNDER A PURE

BENDING MOMENT AND A NONUNIFORM TEMPERATURE

DISTRIBUTION

NASA-TN-D-ISI3 N63-10179 33

LONGITUDINAL AERODYNAMIC CHARACTERISTICS AT LOW

SUBSONIC SPEEDS OF A HIGHLY SWEPT DELTA WING WITH

NOSE DEFLECTION CONTROL

NASA-TN-D-14B2 N63-10199 03

AERODYNAMIC CHARACTERISTICS OF A TILT-DUCT VTOL

AIRCRAFT

NASA-TN-D-1491 N63-10200 04

SUPERSONIC EFFECTS OF THERMAL STRESS AND BucKLING

ON FLUTTER OF FLAT PANELS

NASA-TN-D-14BB N63-10205 33

PRESSURE DISTRIBUTION ON FLAT PLATE BY SUPERSONIC

ROCKET JETS EXHAUSTING INTO FREE STREAM FLOW

NASA-TN-D-1507 N63-10206 11

LINEARIZED THEORY OF WIND-TUNNEL JET-BOUNDARY

CORRECTIONS AND GROUND EFFECT FOR V/STOL AIRCRAFT

NASA-TR-T-124 N63-I0219 04

LATERAL RANGE CONTROL BY BANKING DURING INITIAL

PHASES OF SUPERCIRCULAR REENTRIES

NASA-TN-D-151I N63-10328 32

INFLUENCE OF PRECESSION OF EARTH RENDEZVOUS ORBITS

ON LUNAR MISSION REQUIREMENTS

NASA-TN-D-1512 N63-10329 29

PROPELLER SLIPSTREAM EFFECTS AS DETERMINED FROM

WING PRESSURE DISTRIBUTION OF A LARGE-SCALE

SIX-PROPELLER VTOL MODEL AT STATIC THRUST

NASA-TN-D-1509 N63-10533 04

HEAT TRANSFER AND PRESSURE DISTRIBUTIONS ON A

HEMISPHERE-CYLINDER AND A BLUFF-AFTERBODY MODEL IN

METHANE-AIR COMBUSTION PRODUCTS AND IN AIR

NASA-TN-D-I503 N63-10534 13

JET-TRANSPORT SIMULATORS FOR LANDING-CONTACT

CONDITIONS

NASA-TN-D-1495 N63-I0535 I0

HOVERING CHARACTERISTICS OF ROTOR HAVING AIRFOIL

SECTION DESIGNED FOR UTILITY TYPE HELICOPTER

NASA-TN-D-1517 N63-10537 03

SUPERSONIC TRANSPORTS - AIRCRAFT AND LANDING-GEAR

FACTORS AND RESPONSE TO RUNWAY ROUGHNESS

NASA-TN-O-1492 N63-10624 04

ANGULAR MOTION DETECTION BY HUMAN PILOTS AND

APPLICATION TO SPACE RENDEZVOUS CONTROL

NASA-TN-D-1498 N63-10626 14

STATIC STABILITY TESTS IN HYPERSONIC ARC TUNNEL ON

BLUNTED CONE AT MACH 20

NASA-TN-D-1508 N63-10628 02

NOISE MEASUREMENTS DURING CAPTIVE AND LAUNCH

FIRINGS OF A LARGE ROCKET-POWERED VEHICLE

NASA-TN-D-1502 N63-I0650 27

INERTIA SPHERE TO DAMP THE ANGULAR MOTIONS OF

SPINNING SPACECRAFT

NASA-TR-R-137 N63-10736 30

PRELIMINARY CALIBRATION TESTS OF A SMALL ARC-

HEATED HYPERSONIC WIND TUNNEL

NASA-TN-D-1377 N63-10794 IO

CONING MOTIONS OF THE FINAL STAGES OF THREE NASA

SCOUT DEVELOPMENT VEHICLES

NASA-TN-D-1396 N63-10795 30

LANDING CHARACTERISTICS OF WINGED REENTRY VEHICLE

WITH ALL-SKID LANOING GEAR HAVING YIELDING METAL

SHOCK ABSORBERS

NASA-TN-D-1496 N63-10797 30

FREE-FLIGHT ABLATION TESTS OF A BLUNT BODY

NASA-TN-D-1500 N63-I0798 13

VARIABLE-AMPLITUDE FATIGUE TESTS - EFFECT OF LOAD

NASA-TN-D-1522 N63-10799 33

SHELL STRUCTURE INSTABILITY - SYMPOSIUM, 1962

NASA-TN-D-1510 N63-I0804 34

ABORT FROM A MANNED LUNAR LANDING AND RETURN TO

RENDEZVOUS IN A 50-MILE ORBIT

NASA-TN-D-1514 N63-10904 32

TIME-DEPENDENT AERODYNAMIC FORCES WITH APPLICATION

TO A WING DEFORMING HARMONICALLY ACCORDING TO A

GENERAL POLYNOMIAL EQUATION

NASA-TN-D-1475 N63-I0950 03

DETERIORATION OF CALCIA-STABILIZED ZIRCONIAt

REFRACTORY MATERIALS

NASA-TN-D-X595 N63-10986 18

HEAT TRANSFER AND PRESSURE ON A FLAT PLATE AND ON

PROTUBERANCES IN A SUPERSONIC TURBULENT BOUNDARY

LAYER AT MACH 2,65t 3,51t AND 4.44

NASA-TN-D-1372 N63-10991 13

SIMULATOR STUDY OF AN ACTIVE CONTROL SYSTEM FOR A

I-??
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SPINNING BODY

NASA-TN-D-1515 N63-II122 30

INTEGRAL EQUATION RELATING GENERAL TIME-DEPENDENT

LIFT & DOWNWASH DISTRIBUTICNS OF FINITE WINGS IN

SUBSONIC FLOW

NASA-TN-O-1521 N63-I1614 03

HELIUM _ AIR - IONIZATION GAUGE FOR DETERMINING

PERCENTAGE COMPOSITION OF GASEOUS MIXTURES

NASA-TN-D-1597 N63-I1619 15

A DATA REDUCTION METHDD FOR COMPUTING EFFECT OF

ADDITIONAL OBSERVATION ON PREVIOUSLEAST_SQUARES

ESTIMATES

NASA-TN-D-159g N63-I1620 20

AUTOMATIC CONTROL SYSTEM FOR TERMINAL GUIDANCE

OF SATELLITE RENDEZVOUS

NASA-TR-R-128 N63-I1780 .22

AEROOYNAMIC CHARACTERISTICS OF FOUR DUCT TANDEM

VTOL AIRCRAFT CONFIGURATIONS

NASA-TN-D-1481 N63-I1846 02

ENVIRONMENTAL PROBLEMS OF SPACE FLIGHT

STRUCTURES - PART IT, METEOROID HAZARDS

NASA-TN-D-1493 N63-I1986 30

PANEL FLUTTER RESULTS FOR FLAT AND CURVED TITANIUM

SKIN PANELS AT SUPERSONIC SPEED

NASA-TN-D-160G N63-12004 33

IRRADIATION EFFECTS OF 40 AND 440-MEV PROTONS ON

TRANSISTORS

NASA-TN-D-1490 N63-12194 23

SPIN OF SCALE MODEL UNSWEPT WING, TWIN-ENGINE,

OBSERVATION AIRCRAFT

NASA-TN-D-1516 N63-12243 04

EFFECT OF VACUUM ON PENETRATION CHARACTERISTICS

OF PROJECTILLS INTO FINE PARTICLES

NASA-TN-D-1519 N63-12244 23

LATERAL VIBRATION CHARACTERISTICS OF SCALE MODEL

SATURN SA-I LAUNCH VEHICLE - RESONANT FREQUENCIES

AND DAMPING

NASA-TN-O-1593 N63-1224B 30

EFFECTS OF CAMBER AND TWIST ON AERODYNAMIC

CHARACTERISTICS OF PARAWINGS

NASA-TN-O-972 N63-122B7 02

TRANSONIC FLUTTER CHARACTERISTICS OF THIN

CANTILEVER WINGS WITH TAPER RATIOS OF 0.6

NASA-TN-D-I594 N63-12480 03

ATMOSPHERE AS PART OF NEAR-EARTH SPACE ENVIRONMENT

NASA-TN-D-1387 N63-12586 21

IN-PLANE VIBRATIONS OF FLAT SPINNING DISK

NASA-TN-D-521 N63-12590 33

GUIDANCE OF SPACECRAFT APPROACHING EARTH AT

SUPERCIRCULAR VELOCITIES ON DESIRED PERIGEE

NASA-TN-D-1607 N63-12592 22

TORQUE INDUCED BY MAGNETIC FIELD ON ROTATING

CYLINDERS, CONES AND CONE FRUSTUMS

NASA-TR-R-129 N63-12596 29

VISUAL BOUNDARY FOR HUMAN PERCEPTION OF VERTICAL

RATE OF DESCENT

NASA-TN-D-1591 N63-12TO3 14

NUMERICAL LIFTING-SURFACE METHOD TD CALCULATE

DIRECT GUST FORCES AND MOMENTS ON WINGS AT

SUBSONIC SPEEDS

NASA-TN-D-1501 N63-12927 03

PRESSURE DISTRIBUTIONS OVER FORWARD PORTION OF

PROJECT FIRE SPACE-VEHICLE CONFIGURATION AT

SUBSONIC SPEED

NASA-TN-O-1612 N63-12950 02

HYPERSONIC If-INCH CERAMIC-HEATED WIND TUNNEL -

DESIGN, OPERATION, AND TESTING

NASA-TN-D-159E N63-1309E I0
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SPACECRAFT POSITION IN EARTH-MOON SPACE FROM

OPTICAL MEASUREMENTS

NASA-TN-D-1604 N&3-13099 22

AVERAGE SKIN FRICTION IN TURBULENT AND LAMINAR

FLOW

NASA-TR-R-123 NB3-13105 02

PRODUCING HIGH-ENTHALPY SHORT-DURATION HYPERSONIC

GAS FLOW WITH EXPANSION TUBE

NASA-TR-R-I33 N63-13106 02

BENDING MOMENT DISTRIBUTION OF OPTIMALLY LOADED

CAMBERED-SPAN WINGS

NASA-TN-D-1505 N&3-13181 03

TENSILE PROPERTIES AND SHEET-BENDING FATIGUE

PROPERTIES OF REFRACTORY METALS

NASA-TN-D-1592 N63-13183 18

BLAST LOADING ON AIRFOIL IN HIGH SUBSONIC

AIRFLOW - DIFFRACTION

NASA-TN-D-16O3 N63-13185 03

EFFECT OF FORWARD-FACING JET ON BOW SHOCK OF BLUNT

BODY IN SUPERSONIC FREE STREAM

NASA-TN-D-1605 N63-13186 02

SELF ERECTING FLEXIBLE FOAM STRUCTURES FOR SPACE

ANTENNAS - RECOVERY AND STRESS-STRAIN PROPERTIES -

VACUUM AND SOLAR RADIATION EFFECTS

NASA-TN-D-ICIO N63-13187 O_

LATERAL AND LONGITUDINAL RANGES OF HYPERSONIC

GLOBAL REENTRY VEHICLE EFFECTS OF BANK ANGLE,

BANKING POSITION AND DURATION

NASA-TN-D-IBI7 N63-13188 30

ATTITUOE CONTROL SYSTEM FOR FINNED SOLID

PROPELLANT SOUNDING ROCKET

NASA-TN-D-1608 N63-13219 06

FLUTTER OF 45-DEG SWEPTBACK WING IN AIR AND

FREON-12 IN TRANSUNIC WIND TUNNEL

NASA-TN-D-1616 N63-13261 33

OFF-DESIGN AEROOYNAMIC CHARACTERISTICS OF SWEPT

ARROW WINGS WITH TWIST AND CAM_ER AT SUPERSONIC

VELOCITIES

NASA-TN-D-1630 N63-13516 03

RADIO-ATTENUATION MEASUREMENT /RAM AI/ TEST, F_UR-

STAGE SOLID-PROPELLANT ROCKET VEHICLE -

PERFORMANCE AND DESIGN

NASA-TN-D-1611 N63-1354B 31

AERODYNAMIC CHARACTERISTICS AT MACH 6.77 OF 9-DEG

CONE, WITH AND WITHOUT SPHERICAL AFTERBODY AND

NOSE BLUNTING AT ANGLES OF ATTACK TO I80-OEG

NASA-TN-D-160B N63-13562 02

AERODYNAMIC DRAG AND STABILITY OF TOWED INFLATABLE

DECELERATORS AT SUPERSONIC SPEEDS

NASA-TN-D-1601 N63-13716 02

POSTBUCKLING EFFECTS ON FLUTTER OF SIMPLY

SUPPORTED RECTANGULAR PANELS AT SUPERSONIC SPEEDS

BY VON KARMAN THEORY

NASA-TN-D-IB15 N63-13717 33

EFFECT OF CROSS-SECTION SHAPE ON AERODYNAMIC

CHARACTERISTICS OF BODIES AT MACH 2.50 TO 4.63 -

FUSELAGE DESIGN

NASA-TN-D-I620 N63-13718 02

ANALYSIS OF DELTA-WING HYPERSONIC STABILITY

CONTROL AT ANGLES OF ATTACK BETWEEN 30 DEG AND

gO DEG

NASA-TN-D-16O2 N63-13756 03

BLUNTED RIGHT TRIANGULAR PYRAMIDAL LIFTING REENTRY

CONFIGURATION USING VARIABLE-SWEEP WING PANELS -

LONGITUDINAL AERODYNAMICS AT HACH 0.4 TO l.O

NASA-TN-D-1518 N63-137BB 02

STRENGTH OF FILAMENTARY SHEET WITH BROKEN FIBER

NASA-TN-D-1609 N63-137Bg 33

SIMULATED PILOT PERFORMANCE OF RENDEZVOUS BETWEEN
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SPACECRAFT AND COMMANDED MODULE OF LOW THRUST

NASA-TN-O-1613 N63-13790 14

DYNAMIC STABILITY OF TOWED PARAWING GLIDER

NASA-IN-D-1614 NOB-IBT91 02

SURFACE PRESSURE DISTRIBUTION ON FLAT PLATE BY

COLD AIR JET AND CYLINDRICAL ROD

NASA-TN-D-1629 N63-I3792 II

PRESSURE AND TURBULENT HEAT TRANSFER ASSOCIATED

WITH SINUSDIDAL PROTUBERANCES ON FLAT PLATE

NASA-TN-D-1626 N63-13950 13

HELIUM PARAMETERS CALCULATED TO HIGH STAGNATION

TEMPERATURES AND PRESSURES BELOW CRITICAL DENSITY

TO ESTABLISH REAL GAS BEHAVIOR

NASA-TN-O-1632 N63-14207 II

PRESSURE DISTRIBUTIONS ON 3 RIGID WINGS SIMULATING

PARAWINGS WITH VARIED CANOPY CURVATURE AND LEADING

EDGE SWEEP AT MACH 2.29 TO 4.65

NASA-TN-D-I618 N63-14252 03

ROOM-TEMPERATURE SHEAR AND COMPRESSION TESTS OF

SIIFF_NED PANELS hlfH INIEGRAL OR ATTACHED COOLING

CIRCUITS

NASA-TN-D-IA99 N63-t4271 33

EFFECI OF ALTIMETER-SYSTEM ACCURACY ON AIRCRAFT

CULLISION PROBABILITY

NASA-TN-D-1627 N63-14274 22

THEORIES OF COMPRESSIBLE TURPULENT-BOUNOARY-LAYER

SKIN FRICTION WITH ZERO PRESSURE GRADIENT AND

EXPLRINENTAL RESULTS

NASA-TN-D-1795 N&3-14278 II

WALL COORDINATE CALCULATIONS OF HYPERSONIC

NOZZLE WITH REAL-GAS EFFECTS

NASA-TN-D-1622 "Jb3-14427 02

LbW SPEED WIND TUNNEL ANALYSIS OF ANNULAR-JET

CUNFIGURATIUN IN GROUND RANGE

NASA-TN-D-IT79 Nb3-L4589 02

RdrATING eOOY VACUUM MOTION APPROXIF:ATION - RIGID

SYMMETRICAL BUOY wITH SPI_ RATE AiD I,wERTIA

VARIANCES

NASA-IR-R-II5 N63-14761 02

SPACECRAFT THERMAL SIMULATION

_ASA-TN-O-1631 Nb3_I4BII 10

BODIES OF REVOLUTION IN FREE FLIGHT - ZERO-LIFT

DRAG DATA

'_ASA-TR-R-IOO _63-14_71 02

MOTION OF PLASMA RING IN COAXIAL FLOW MAGNETIC

FIELD - ACCELERATOR

NASA-TR-R-121 Nb3-14873 24

WING AND FLAP LDAOS OF VISTOL AIRCRAFT - WIND

TUNNEL STUDY

NASA-TN-D-1634 _b3-15050 04

SPHERES OF ABLATING MATERIAL SUBJECTED TO

AERODYNAMIC HEATING TO DETERMINE PHYSICAL PROPERTY

NASA-TN-D-1635 N63-15051 I3

AIRCRAFT VORTEX WAKES IN RELATION TD TERMINAL

OPERATIONS AND TRAFFIC CONTROL

NASA-TN-O-177T N63-15056 22

AERODYNAMIC CHARACTERISTICS OF CANOPY PARAGLIDER

FOR INSTRUMENT RECOVERY - MACH NUMBER, ANGLE OF

ATTACK, SIDESLIP ANGLE

NASA-TN-O-1776 N63-15235 03

GEOMETRY OF LUNAR ORBITS FROM EARTH-MOON

TRAJECTORY

NASA-TN-D-1780 N63-15236 29

MEASURING HUMAN TRANSFER FUNCTIONS - DETERMINATION

OF VARIABLE GAINS USING ANALOG AUTOPILOT AND HUMAN

PILOT OPERATING FLIGHT SIMULATOR CONTROLS

NASA-TN-D-17B2 N63-15241 14

STABILITY ANALYSIS OF SKID-ROCKET LANDINGS OF

SPACECRAFT

NASA-TN-D-1625 N63-15302 30

ABILITY OF SEVERAL ABLATING MATERIALS TO REDUCE

SURFACE HEAT TRANSFER IN ELECTRIC ARC HEATED

AIRSTREAM

NASA-TN-D-1520 N63-15303 13

LUNAR ORBIT RENDEZVOUS SCHEME - MISSION ANALYSIS

NASA-TN-D-1623 N63-15304 29

SKID LANDING OF SPACECRAFT MODELS ON HEAT SHIELD

NASA-TN-D-1624 N63-15305 30

LIFTING TRAJECTORY FOR ABORTING VEHICLE AT

DYNAMIC PRESSURE OF A LUNAR MISSION

NASA-IN-D-1775 N63-15306 29

STATIC AERODYNAMIC CHARACTERISTICS OF THREE-STAGE

TRAILBLAZER IT ROCKET VEHICLE DETERMINED IN LOW

TURBULENCE PRESSURE WIND TUNNEL

NASA-TN-D-17B6 N63-15307 02

AERODYNAMIC CHARACTERISTICS OF TOWED BODIES -

SPHERES, CONES, AND CONICAL RINGS - DECELERATORS

AT SUPERSONIC SPEEDS

NASA-TN-D-17B9 N63-15308 02

SUBSONIC HIGH TEMPERATURE ARC HEATED WIND TUNNEL

TESTS FOR STRUCTURAL MATERIALS

NASA-TN-D-1621 N63-15345 I0

FLOW ANGLES IN VICINITY OF LIFTING FOREBODIES AT

MACH 2.01

NASA-TN-D-1640 N6B-1538g 03

MOTION DF PLASMA RING THROUGH VARIOUS TRAVELING

MAGNETIC-WAVE PLASMA ACCELERATORS

NASA-TN-O-1636 N63-I5472 24

DIRECT FLOW VELOCITY MEASUREMENTS IN LOW DENSITY

PLASMA

NASA-TN-D-IT83 N63-15501 24

PRESSURE AND HEAI-TRANSFER MEASUREMENTS OF FLAT

FACE OF BLUNTED TO DEG HALF-CONE BODY OR SEMIDISK

AT MACH 6.15

NASA-TN-D-162B N63-15507 13

EFFECT OF NOSE BLUNTNESS, FINENESS RATIO, CONE

ANGLE, AND MODEL BASE ON AERODYNAMIC

CHARACTERISTICS OF BLUNT FOOIES

NASA-TN-D-I7BI N63-15527 02

MOVING-COCKPIT-SIMULATOR STUDY OF PILOT

PERFORMANCE DURING REENTRY AT PARABOLIC VELOCITY

NASA-TN-D-17g7 N63-15562 IO

AERODYNAMIC CHARACTERISTICS AT HYPERSONIC SPEED OF

5TH STAGE SCOUT REENTRY VEHICLES AT MACH 0.6 TO

24.4 - REYNOLDS NUMBER EFFECTS

NASA-TN-O-1638 N63-E5694 31

BOUNDARY LAYER DISPLACEMENT EFFECTS IN AIR AT MACH

6.8 AND 9.6

NASA-TR-R-22 N63-I5762 II

ALUMINUM METEOROID BUMPERS - IMPACT TESTS

NASA-TN-D-ITB4 Nb3-15772 18

HELIUM CONCENTRATION OF VENT EXHAUSTING HELIUM AT

SONIC VELOCITY INTO SUPERSONIC STREAM OF AIR

NASA-TN-O-1787 N63-15773 26

MANEUVER ACCELERATION OF COMMERCIAL TURBOJET

TRANSPORT AIRPLANE

NASA-TN-D-I801 N63-15774 04

ORBITAL ERROR ANALYSIS OF SCOUT RESEARCH VEHICLE

NASA-TN-O-1639 N63-15779 31

QUALITATIVE EVALUATION OF EFFECT OF HELICOPTER

ROTOR-BLADE TIP VORTEX ON BLADE AIRLOADS

NASA-TN-D-1637 N63-16160 03

BOND DISSOCIATION ENERGYt IONIZATION POTENTIAL

AND ELECTRON AFFINITY VALUES FOR CHEMICALLY

REACTIVE MOLECULES AT HIGH TEMPERATURES

NASA-TN-D-ITgl N63-16164 07
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EFFECT OF AERODYNAMIC HEATING ON FLUTTER OF ARROW

WINGS

NASA-TN-D-1788 N63-16185 03

AERODYNAMIC EFFECTS AHEAD OF RECTANGULAR SONIC

JETS EXHAUSTING FROM A FLAT PLATE

NASA-TN-D-1800 N63-16186 II

INDUCED FLUID FLOW - LIFT AND DRAG THEORY OF

NONPLANAR LIFTING SURFACES

NASA-TR-R-139 N63-16288 03

LAUNCH VEHICLE MODELS FOR MANNED LUNAR SPACE

FLIGHT - BUFFET PRESSURE TEST

NASA-TN-[_-I633 N63-16289 02

HEAT TRANSFER AND PRESSURE DISTRIBUTION OVER

REENTRY CONFIGURATION FOR FIVE-STAGE SCOUT VEHICLE

NASA-TN-D-1790 N63-16294 30

FACTORS AFFECTING FLUTTER CHARACTERISTICS

CALCULATED FOR TWO SWEPT WINGS

NASA-TN-[_-I7g4 N63-16295 32

PLUG NOZZLE PROPULSION EFFICIENCY

NASA-TN-D-IB04 N63-I6297 02

AERODYNAMIC COEFFICIENTS FOR CONES AND SPHERES

NASA-TR-R-127 N63-16425 02

EFFECTS OF SIMULATED BENDING AND FOURTH-STAGE

SIZE ON LOCAL PRESSURES AND NORMAL FORCE

OISTRIBUTIONS OF SCOUT VEHICLE MODEL AT EACH 3.10

NASA-TN-D-IT99 N63-1642T 02

EFFECTS ON AERODYNAMIC STABILIIY OF MODIFYING WING

INBOARD TRAILING-EDGE CAMBER OF MODEL AT HIGH

SUBSONIC SPEED

NASA-TN-D-1809 N63-16428 03

VIPRATIONAL-NONEQUILIBRIUM FLOW OF NITROGEN IN

HYPERSCNIC NOZZLE

NASA-TN-O-IBIO N63-16745 II

LONGITUDINAL RANGE OF SPACE VEHICLE DURING REENTRY

USING VARIABLE PITCH CONTROL, COJNSTANT ALTITUOL

NASA-TN-D-181I N63-16991 30

COMPARISON OF STEADY-STATE AND SIX-DEGREE-OF-

FREEDOM ANALYSIS OF PITCH-ROLL RESONANCE

CONDITIONS FOR LONG SLENDER SOUNDING ROCKEr

NASA-TN-O-IBI6 N&3-16992 32

CENTER-LINE PRESSURE DISTRIBUTION ON TWO-

DIMENSIONAL BODIES

NASA-TN-D-1793 N63-17301 02

AERODYNAMIC CHARACTERISTICS IN PITCH OF SEVERAL

WING-BODY COMBINATIONS WITH WEDGE-SHAPED PLANFCRM

LOCATED ABOVE AND BELOW A SWEPT DELTA WING

NASA-TN-D-I823 N63-17302 02

MECHANICAL PROPERTIES AND METALLURGICAL

CHARACIERISTICS OF CHROMIUM AND MAGNESIUM OXIDE

COMPOSITE

NASA-TN-D-IT85 N63-17340 IE

TRANSONIC WIND TUNNEL TESTS FOR AERODYNAMIC

CHARACTERISTICS OF WING-BODY CONFIGURATIONS

NASA-TN D-1967 N63-17545 02

CATALYST BEDS FOR 9B-PERCENT-CONCENTRATION

HYDROGEN PEROXIDE DECOMPOSITION

NASA-TN-D-1808 N63-17548 07

SUBSONIC, STATIC _ DYNAMIC STABILITY OF FLAT PLATE

DELTA WING WITH LEADING EDGE SWEEP ANGLE OF 70 TO

BA-DEG

NASA-TN-O-182Z N63-18129 03

DEFLECTION AND STRESS CALCULATIONS OF MEMBRANE

DEFLECTED BY MOVING MASS

NASA-TN-D-I928 N63-18132 30

HIGH TEMPERATURE NICKEL ALLOY CONTAINING THORIUM

OXIDE - OXIDATION RESISTANCE AND FABRICATION

STUDIES

NASA-TN-D-1966 N63-18133 l@

RANDOM VARIATION OF ALTITUDE OF COMMERCIAL AIR

TRANSPORTS USING AUTOPILOT ALTITUDE CONTROL

NASA-TN-D-I950 N63-18134 22

PRESSURE DISTRIBUTION ON BLUNT DELTA WINGS AT

ANGLES OF ATTACK TO 90 DEG AND MACH 6.85 FOR LIFT

CONTROL OF WINGED REENTRY VEHICLES

NASA-TN-D-I954 N63-18135 03

SURFACE PRESSURE ON DELTA WINGS WITH ROUNDED

LEADING EDGES AND CORNERS AT HYPERSONIC SPEEDS

NASA-TN-D-1959 N63-18136 03

HEAT TRANSFER, TEMPERATURE DISTRIBUTION AND WALL

STATIC PRESSURE OF CIRCULAR CYLINDER IN

SUPERSONIC WIND TUNNEL

NASA-TR-R-I04 N63-1813T 13

TABLES FOR THE INTEGRAL OF A CIRCULAR BIVARIATE

FREQUENCY DISTRIBUTION FUNCTION

NASA-TN-D-1819 N63-18160 20

HYPERSONIC WIND TUNNEL TESTING OF TRAILBLAZER I

REENTRY RESEARCH VEHICLE - AERODYNAMIC

CHARACTERISTICS

NASA-TN-D-1936 N63-1BI63 02

LIGHTWEIGHT PITCH CONTROL FOR SPIN STABILIZED

SPACE VEHICLES - FLIGHT TEST

N&SA-TN-D-1922 N63-18210 30

PRESSURE DISTRIBUTION ON FLAT PLATE WITH

SUPERSONIC JET EXHAUSTING NORMAL TO SURFACE -

SECOND JET INTERFERENCE FOR DIRECTICNAL CONTRCL

NASA-IN-D-1935 N63-18211 33

MODIFIED-STRIP-ANALYSIS FLUTTER CALCULATIONS FUR

FINITE SPA:_ WINGS AT SUPERSENIC SPEEDS

NASA-TN-O-1824 N63-18234 C3

G-FORCES FRO_ _UST ACCELERATION OF TWIN ENGINE

TURBOPROP AIRCRAFT

NASA-TN-D-Ig25 N63-18235 04

MATHEMATICAL MODEL FCR EXTREME VALUE OF WIND-

VELOCITY PROFILE BASED CN MULTIVARIATE GAUSSIAN

DISTRIBUTION OF HORIZONTAL COMPONENT

NASA-TN-D-1B13 N63-18461 33

FREE FLIGHT SURFACE PRESSURE NCISE MEASUREMENTS

FOR SCOUT LAUNCH VEHICLE AT SUPERSONIC SPEEDS WITH

VARYING FREE STREAM PRESSURES AND REYNOLDS NUMBERS

NASA-TN-D-I818 N63-18462 OB

FLIGHT CONDITIONS AT LUNAR SPHERE OF INFLUENCE -

EARTH-MOON TRAJECTORY ANALYSIS

NASA-TN-O-182D Nb3-18463 22

WIND TUNNEL TESTS TO DETERMINE EFFECT OF FIN SIZE,

FIN CANT, AND AUXILIARY ROCKET ENGINES ON ROCKET

VEHICLE CONFIGURATIONS AT MACH l. BO TO 4.63

NASA-TN-D-1929 N63-18467 02

STATIC LATERAL AND LONGITUDINAL STABILITY

CHARACTERISTICS OF MODELS OF BLUE SCOUT AND

BLUE SCOUT, JR. RESEARCH VEHICLES

NASA-TN-D-I931 N63-18468 02

TRAJECTORY ANALYSIS OF SMALL VARIABLE-DRAG PAYLOAD

EJECTED AT LOW VELCCITY FRCM VEHICLE IN LOW EARTH

ORBIT

NASA-TN-D-1938 N63-18469 22

CROSS FLOWS IN LAMINAR COMPRESSIBLE BOUNDARY

LAYERS

NASA-TR-R-I07 N63-18471 II

SEHISPAN TILTING-PROPELLER CONFIGURATION _ EFFECT

OF RATIO OF WING CHORD TO PROPELLER DIAMETER ON

SMALL CHORD CONFIGURATIONS AT TRANSITION SPEEDS

NASA-TN-D-IB15 N63-18499 03

AERODYNAMIC LOADING CHARACTERISTICS OF MODEL

THREE-STAGE SCOUT VEHICLE AT MACH 1.57 TO 4.65 -

WIND TUNNEL TESTS

NASA-TN-D-1930 N63-18500 02

OPERATING PROBLEMS AND AERODYNAMIC CHARACTERISTICS

OF TILT DUCTt FIXED WING, VERTICAL TAKEOFF AND

I-BO
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LANDING AIRCRAFT

NASA-TN-D-1802 N63-18658 04

THERMAL PROTECTION MATERIALS - REENTRY

APPLICATIONS INVOLVING LONG HEAT PERIODS AND

HIGH TOTAL HEAT LOADS

NASA-TN-D-I814 N63-1865g ig

EFFECT OF ROUGH AIR ON CREW PERFORMANCE DURING

SIMULATED LOW ALTITUDE HIGH SPEED FLIGHT

NASA-TN-D-1924 N63-18665 14

EFFECT OF FABRICATION TYPE SURFACE ROUGHNESS ON

BOUNDARY LAYER TRANSITION - TESTS ON OGIVE

CYLINDER MODELS AT MACH 1.61 TO 2.01

NASA-TN-O-1933 N63-18666 03

CABLE RIGGING AND AERODYNAMIC CHARACTERISTICS OF

PARAWING-SPACECRAFT CCMBINATION

NASA-TN-D-1937 N63-18667 03

SIGNAL LOSS DUE TO ATTENUATION AND REFLECTION BY

INVISCID EQUILIBRIUM PLASMA SHEATH FOR SPHERICALLY

BLUNTED CONES AT HYPERSONIC SPEEDS

NASA-TN-D-1778 N63-1bT70 24

FATIGUE CRACK PROPAGATION PATTERNS FROM VARIABLE-

AMPLITUDE LOADINGS ON 2024-T4 ALUMINUM ALLOY

NASA-TN-D-1803 N63-18771 33

LANDING & IMPACT CHARACTERISTICS OF REENTRY

VEHICLE HAVING MULTIPLE-AIR BAG LOAD-ALLEVIATION

SYSIEM - DYNAMIC TEST MODEL

NASA-TN-D-1934 N63-13772 30

SIATIC STRENGTH OF STIFFENED SHEET WITH CENTRAL

NOTCH - TESTING OF TWO ALUMINUM ALLOYS

NASA-TN-D-1943 N63-18773 IE

NOSE BLUNTNESS, CONE ANGLE, MACH NUMBER VARIATION,

FINENESS RATIO, AND BASE SHAPE EFFECTS ON

AERQDYNAMIC CHARACT:RISTICS OF SHORT, BLUNT CONES

NASA-TN-D-1926 N63-18889 02

PILOT ERROR IN SPACE RENDEZVOUS HANEUVER FROM

NOISE I,_TERFERENCE OF RADAR SYSTEM

NASA-TN-D-I_I9 N63-19176 14

AERODYNAMIC CHARACTERISTICS OF ELASTIC CANARD

FOSEL_GE CUNFIGURATION OF NUCLEAR POWERED AIRPLANE

IN AIR AND FRECN-12 AT MACH NUMBERS UP TO 0.92

NAqA--TN--O-17q2 N63-19178 C3

GUIDA:_CE SCHEME USING APPRGXINATE SOLUTIONS OF

TRAJECTORY EQUATIONS TO CONTROL THE AERODYNAMIC

SKIP FLIuHT OF REENTRY VEHICLE

NASA-TN-D-1923 N63-19180 30

PROPELLANT REQUIREMENTS TO SUSTAIN SPACE VEHICLE

IN CIRCULAR EARTH ORBIT IN ALTITUDE RANGE OF 160

TO 3OO MILES

NASA-TN-D-1817 N63-19275 27

MOON TO EARTH TRAJECTORIES SATISFYING SPECIFIEP

EARTH REENTRY COND|T|ON$

NASA-TN-D-1939 N63-19276 29

RESONANT FREQUENCIES AND MODE SHAPES OF DOUBLE

CONICAL SANDWICH DISCS WITH RADIAL SYMMETRY -

VIBRATION TESTING

NASA-TN-D-1940 N63-19277 34

MEASUREMENT OF RESPONSE OF LIGHT AIRCRAFT TO SONIC

BOOMS

NASA-TN-D-1941 N63-19278 04

COUPLED DYNAMIC RESPONSE OF PARTIALLY-FILLED TANK

UNDER FREE AND FORCED PLANAR OSCILLATIONS

NASA-TN-O-IgAB N63-19279 33

POWERPLANT AUTOPRECESSION ON TURBOPROPELLER

TRANSPORT AIRCRAFT

NASA-TN-D-1806 N63-_9604 03

DEPLOYMENTt DYNAMIC STABILITY, AND CONTROL

CHARACTERISTICS OF PARAWING-ROCKET BOUSTER MODEL

USING RADIO-CONTROL FREE-FLIGHT TECHNIQUE

NASA-TN-D-1932 NbG-Iq6OT 31

NUMERICAL INTEGRATION OF NONEQUILIBRIUM SUPERSONIC

FLOW OVER CONES _ WEDGES

NASA-TN-D-I?42 N63-19608 ii

CONTROL OF LARGE LAUNCH VEHICLE WITH LIMITED

THRUST VECTORING IN PRESENCE OF WINDS

NASA-TN-D-1951 N63-19609 30

WIND-TUNNEL MEASUREMENT OF PROPELLER WHIRL-FLUTTER

SPEEDS AND STATIC-STABILITY DERIVATIVES AND

COMPARISON WITH THEORY

NASA-TN-D-1807 N63-19652 23

WIND TUNNEL STABILITY AND CONTROL TESTS OF

FLEXIBLE WING MANNED AIRCRAFT - PARAWING

NASA-TN-D-1946 N63-19736 04

LOW SPEED WIND SWEEP EFFECT ON PARAWINGS WITH

EQUAL-LENGTH LEADING EDGES _ KEEL - AERODYNAMIC

CHARACTERISTICS

NASA-TN-D-1957 N63-19737 03

AIRCRAFT STATIC PRESSURE SYSTEM CALIBRATION BY

GROUND CAMERA AND GROUND RADAR METHODS

NASA-TN-D-2012 N63-19858 33

V/TOL AIRCRAFT FLIGHT TEST WITH UNSHROUDED

PROPELLERS - STATIC _ DYNAMIC STABILITY DURING

HOVERING & FLYING

NASA-TN-D-1965 N63-20607 04

SIMULCTOR STUDY OF AERGSPACE REQUIREMENTS FOR

SUPERSONIC TRANSPORT

NASA-TN-D-1964 N63-2OBOO 04

EXPERIMENT AND THEORY OF SUPERSONIC FLUTTER IN

PANELS - LENGTH/WIDTH AND STRESS RATIOS TO PREVENT

FLUTTER OF VARIOUS THICKNESSES AT MACH 3

NASA-IN-D-t948 N63-21055 33

EFFECTS OF PEAK DECELERATION ON RANGE SENSITIVITY

FOR MODULATED LIFT REENTRY

NASA-TN-D-1955 N63-21056 32

AERODYNAMIC DAMPING OF 0.02 SCALE SATURN SA-I

MODEL VIBRATING IN FIRST FREE-FREE BENDING MODE

NASA-TN-O-1956 N63-21057 02

FLUTTER OF SIMPLY SUPPORTED ORTHOTRQPIG PANELS AT

SUPERSONIC SPEEDS

NASA-TN-D-1949 N63-21065 33

TRANSONIC WIND-TUNNEL TEST OF STATIC AERODYNAMIC

CHARACTERISTICS OF CONFIGURATICNS OF PLUE SCOUT

LAUNCH VEHICLE

NASA-TN-D-I958 N63-2IB91 31

SURFACE PRESSURE DISTRIBUTION ON 0.0628 SCALE

MODELS OF PROPOSED PROJECT FIRE SPACE VEHICLES

NASA-TN-D-1961 N63-21892 31

AUTOMATIC ATTITUDE CONTROL SYSTEM TEST FOR

SATELLITE USING INERTIA WHEELS MOUNTED ON AIR

BEARINGS

NASA-TN-D-1969 N63-21893 32

CALCULATION OF ELECTRON ENERGY DEPOSITION IN THIN-

FILM POLYMERIC MATERIALS

NASA-TN-D-2OlO N63-21B?6 19

ELECTROMAGNETIC SHOCK TUBE - LINEAR DISCHARGE TUBE

FOR GENERATING STRONG SHOCKS IN AIR BY HIGH

VOLTAGE SPARK

NASA-TN-D-1953 N63-22114 11

EFFECT OF CROSS SECTION SHAPE ON LOW SPEED AERO-

DYNAMIC CHARACTERISTICS OF LOW-WAVE DRAG HYPER-

SONIC BODY

NASA-TN-D-Ig63 N63-22115 02

WIND TUNNEL MEASUREMENTS, BLADE MOTIONSe AND BLADE

AIR LOADS FOR TANDEM-ROTOR HELICOPTERS

N_SA-TN-D-1971 N63-22116 03

HUMAN PILOT TRANSFER FUNCTION IN CLOSED LOOP

SINGLE DEGREE OF FREEDOM ATTITUDE CONTROL SYSTEM

NASA-TN-D-1952 N63-2213@ 14

COMPUTING TRANSITION MATRICES BY UTILIZING
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CALCULATIONS FROM CIRCUMLUNAR TRAJECTORIES

NASA-TN-D-IBI2 N63-22708 22

SPECTROMETRIC MEASUREMENTS OF GAS TEMPERATURES IN

ARC HEATED JETS AND TUNNELS

NASA-TN-D-IgbO N63-22712 13

NATURAL FREQUENCIES OF UNIFORM RECTANGULAR CROSS

SECTION FREE-FREE SANDWICH BEAMS

NASA-TN-D-1967 Nb3-22897 33

V/STOL WIND TUNNEL MODEL SIMULATING TRANSITION -

WING PRESSURE MEASUREMENTS IN PROPELLER SLIPSTREAM

NASA-TN-D-2014 N63-22944 03

STATIC LONGITUDINAL AERODYNAMIC CHARACTERISTICS

SURFACE PRESSURE DISTRIBUTIONS OF FOUR-STAGE SCOUT

VEHICLE MODEL

NASA-TN-D-2026 N63-22945 02

WATER-FILM COOLING OF 80-DEG TOTAL-ANGLE CONE AT

MACH 2

NASA-TN-D-2029 N63-22946 02

FLAP-TYPE CONTROL SURFACE PROVIEING LONGITUDINAL

TRIM _ STABILITY

NASA-TN-O-2OZO NbZ-22_4T 03

IN-FLIGHT SHOCK WAVE PRESSURE MEASUREME_TS ABOVe

AND BELOW BOMBER AIRCRAFT AT MACH 1.42 TC 1.69

NASA-TN-D-IgAB N&3-23125 04

VIBRATION CHARACTERISTICS uF PRESSURIZES

THIN-WALLED CIRCULAR CYLINEERS _ARTLY FILLED WITP

WATER

NASA-TR-R-145 N63-23358 II

DYNAMIC RESPGNSE CF RISING AND FALLING BALL_CN

WIND SENSORS FOR ESTIMATES OF WIND LOADS O_ LAUNCh

VEHICLES

NASA-TN-D-18ZI N63-23362 3C

FLUTTER INVESTIGATION OF VERY LE_ ASPECT-RATIO

FLAT-PLATE SURFACES OF ALUMINUM AllOY AT MACH G.b2

TO 3.00

NASA-TN-D-2ODb NB3-23363 02

ROLLING MOTION GF 79-DEC CLIPPED OELTA W[Nb

CONFIGURATION AT SUPERSONIC SPELL - FREE FLIGHT

INVESTIGATION

NASA-TN-O-ZOI7 Nb3-236b2 30

SMOKE-TRAIL VEHICLE DEVELOPMENT FOR WIN_ SHIRR

MEASUREMENTS

NASA-TN-D-2OO9 NO3-Z36E1 C2

AEROELASTIC MODEL APPROACH FUR PREDICTIOn _F

BUFFET B_NOING LOADS ON LAUNCH VEHICLES

NASA-TN-D-2022 N_3-23682 02

REYNOLDS NUMBER EFFECT ON INVISCID PRESSURE

DISTRIBUTIONS & SHOCK SHAPES OF CYLINDRICAL BODIES

WITH DIFFERENT NOSE SHAPES & DRAu COEFFICIENTS

NASA-TR-R-182 N63-23686 02

SUPERSONIC WIND TUNNEL DETERMINATI£N OF NOZZLE

HINGE-MOMENT COEFFICIENTS FOR SATURN I WITH

WITHOUT JET FLOW

NASA-TN-D-1962 Nb3-23786 02

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION.

LEWIS RESEARCH CENTERt CLEVELAND, OHIO,

EFFECT OF OXIDIZER PARTICLE SIZE ON ADDITIVE

AGGLOMERATION

NASA-TN-D-Ik38 Nb3-1OI7_ 25

HEAT ADDITION IN THE EMPIRICAL CORRELATION OF VOID

FRACTIONS FOR STEAM-WATER FLOW

NASA-TN-D-1440 N63-10175 13

A 90-DEGREE FLAT-PLATE TRIODE FOR DIRECT ENERGY

CONVERSION - THERMIONICS

NASA-TN-D-1532 N63-IOIBO 06

SAMPLING STUDIES DOWNSTREAM OF HYDROGEN-NITROUS

OXIDE-DILUENT FLAMES

NASA-TN-D'I_E8 N63-10201 22

EXPERIMENTAL PERFORMANCE OF AN ION ROCKET ENGINE

USING A POROUS-TUNGSTEN EMITTER

NASA-TN-D-1321 N63-I0327 27

CAVITATION AND NONCAVITATION PERFORMANCE OF A FLAT

PLATE HELICAL INDUCER

NASA-TN-O-1439 N63-10336 II

EFFECT OF COMPOSITION ON COMBUSTION OF SOLID

PROPELLANTS DURING A RAPID PRESSURE DROP

NASA-TN-D-1559 N63-I0627 26

HEAT TRANSFER TO A SPHERE WITH A RETROROCKET

EXHAUSTING INTO A FREESTREAM

NASA-TN-D-1535 NbD-IOT33 13

GUIDANCE PERTURBATIONS FOR A LOW-THRUST MARS ORBIT

MISSION USING SNAP-8

NASA-TN-D-1433 N63-1073_ 22

SPACE CHARGE-FLOW THEORY AND ELECTRODE DESIGN FOP

ELECTROSTATIC ROCKET ENGINES

NASA-TN-D-1461 Nb3-1OT35 Z7

ION ROCKET, ELECTRON BOMBARDMENT WITH ALTERNATING-

CURRENT SUPPLIES

NASA-TN-O-I_ST N63-I0881 27

EFFECT OF HYDROGEN ON STRESS-RUPTURE AND FATIGUE

OF AN IRON-, NICKEL-, AND COBALT-BASE ALLCY

NASA-TN-D-I458 N63-10Bg8 33

ASTPONOMICAL INTEGRATION CODE - FORTRAN SOLUTION

OF SPACE MECHANICS - COMPUTER PROGRAM

NASA-TN-D-1455 N63-I1536 20

OPTIMUM LOW ACCELERATION TRAJECTORIES FOR

I_TERPLANETARY TRANSFER OREITS

NASA-TN-D-1456 N63-I1613 2q

ANALOG STUOY OF DESCENTS FROM LUNAR ORBIT

wASA-TN-D-i530 N63-I1615 29

RELATIVE IGNITABILITY OF SOLID PROPELLANTS EXPOSED

TO CHLORINE TRIFLUCRIDE

NASA-TN-D-1533 N63-I1616 26

EFFECT OF MA-T SPACECRAFT ACCELERATIONS AND

REENTRY DECELERATIONS ON THE LIQUID-VAPOR

INTERFACE IN A BAFFLED TANK

NASA-TN-D-lSTT N63-11618 26

DESIGN OF PUMP IMPELLERS USING DIGITAL COMPUTER

wASA-TN-O-1562 NB3-116EO 17

NITROGEN AND OXYGEN RECOMBINATION AT OXIDE

SURFACES, EFFECT OF TESLA DISCHARGE ON

RECOMBINATION HEAT TRANSFER

NASA-TN-D-1567 N63-I1742 13

JET EFFECTS ON ANNULAR BASE PRESSURE AND

TEMPERATURE IN A SUPERSONIC STREAM

NASA-TR-R-125 N63-I1779 02

PERIGEE PROPULSION FOR ORBITAL LAUNCH OF NUCLEAR

ROCKETS

NASA-TR-R-140 N6B-IIT81 27

SURFACE ENERGY EFFECT ON LIQUID-VAPOR INTERFACE

CONFIGURATION DURING WEIGHTLESSNESS

NASA-TN-D-1582 N63-12160 26

COMPATIBILITY OF MOLTEN URANIUM DIOXIDE WITH

REFRACTORY METALS

NASA-TN-D-1442 N63-12193 Ig

APPLICATION OF FIELD-ION EMISSION TO ELECTROSTATIC

ROCKET ENGINES - IONIZATION LIFETIMES OF HYDROGEN,

LITHIUM, SODIUM, RUBIDIUMt CESIUM, AND XENON

NASA-TN-D-1563 N63-12195 30

CAMERA STUDY OF TWO-PHASE FLOW IN VERTICAL TUBE

WITH HEAT ADDITION

NASA-TN-O-I566 N63-12265 11

SYSTEM FOR RECORDING AND PROCESSING TRANSIENT-

TYPE DATA

NASA-TN-D-1320 N63-12312 20

STRESS STATE IN TORICONICAL STRUCTURE OF CONSTANT
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WALL THICKNESS

NASA-TN-D-1565 N63-12479 33

LUBRICATION CHARACTERISTICS OF BEARING STEEL IN

LIQUID OXYGEN IN ROCKET ENGINES

NASA-TN-O-I580 N63-I25_i 17

HEAT TRANSFER FROM FLAT PLATE TO AIRSTREAM HAVING

LARGE AMPLITUDE OSCILLATIONS

NASA-TR-R-142 N63-1_ggl I3

MICROPOWER TRANSISTOR LOGIC CIRCUITS FOR

SPACEBORNE COMPUTERS

NASA-TN-D-I462 NG3-12704 09

EXAMINATION OF MECHANICAL PROPERTIES CF TUNGSTEN

SHEET AT VERY HIGH TEMPERATURES

NASA-TN-O-I310 N63_IZgZb 18

EROSION RESISTANCE AND FAILURE MECHANISMS CF

NOZZLE MATERIALS IN SMALL SOLID-PROPELLANT

ROCKET ENGINE

NASA-TN-D-1558 N63-12931 27

LOW-POWER TEST OF PLUM BROOK REACTOR CORE

NASA-TN-D-1560 Nb3_t318Z 1C

CRITICAL MASS OF GASECUS-CORE CYLINDRICaL-CAVITY

REACTORS FOR NUCLEAR PROPULSION

NASA-TN-D-I575 N63-13218 27

LAMINAR ISOTHERMAL COAXIAL FLOW STREAMS CF

DIFFERENT DENSITIES

NASA-TN-O-1534

VARIATIONAL CALCULUS FOR OPTIMIZ

ROUND-TRIP TRAJECTORIES

NASA-TN-D-1660

EFFECTS OF AIR CCNTENT AND WATER

TENSION AT INCIPIENT CAVITATION

NASA-TN-D-1459

N63-13ZB3 20

INS INTERPLANETARY

N63-t3?g3 20

PURITY ON LIQUID

IN VENIURI FLOW

N63-I3969 lI

EXPERIMENTAL EFFECT OF GAS FLOW TRANSIENTS ON HFAT

EMISSION OF BURNING LIQUID DROPS IN A ROCKET

COMBUSTGR

NASA-TN-D-1576 N63-13951 26

BOILING HEAT TRANSFER UNDER FORCEO CONVECIION IN A

HEATED TUEE

NASA-TN-O-ISB3 _63_[)965 13

ELECTRICAL-RESISTANCE STRAIN GAUGES - HIGH STRAIN

RESPONSE, HYSIERESIS, STRAIN SENSITIVITY_ CREEP,

ZERO DRIFT g _ESISTANCE AT CRYOGENIC TEMPERATURES

NASA-IN-D-1663 Nb3-1qOZ6 15

THERMCLUMINESCENT SPECTRA OF SODIUM CHLORIDE AND

HYDROXIDE-FREE SODIUM CHLORIDE iRRADIATED wITH

40-MEV AL_HA PARTICLES

NASA-TN-D-I66Z Nb3-14ZO) 23

FATIGUE TESTING OF METALS AND ALLOYS - STRAIN

CYCLING IN LOw AND INTERMEDIATE LICE RANGE

NASA-TN-D-1574 N63-14250 33

FEASIBILITY OF OPTIMIZING NOZZLE PERFbRMA.wCE FOR

ORBITAL-LAUNCH NUCLEAR ROCKETS

NASA-TN-D-IS78 N63-14251 02

TENSILE AND STRESS-RUPTURE PROPERTIES OF A

TANTALUM MODIFIED NICKEL-BASE ALLOY

NASA-TN-D-1531 N63-14402 18

EFFECT OF OXYGEN ON MECHANICAL PROPERTIES OF

TUNGSTEN - TENSILE STRENGTH

NASA-TN-O-}SBI N63-_4403 OT

TENSILE STRENGTH AND ELONGATION PROPERTIES OF

STEEL_ NICKELw ALUMINUM AND TITANIUM ALLOYS IN

LIQUID-NITROGEN AND FLUORINE ENVIRONMENTS

NASA-TN-D-1T06 N63-I4405 _B

DIRECT CURRENT EXPERIMENT CN LOW PRESSURE PLASMA

IONIZATION

NASA-TN-O-1659 N&3-14805 24

EFFECT OF MULTI-G ACCELERATIONS ON NUCLEATE

BOILING EBULLITION

NASA-TN-D-II?6 N63-15471 13

BREAKUP OF WATER JET BY TRANSVERSE SHOCK WAVE

NASA-TN-D-1728 N63-15561 11

PERFORMANCE CAPABILITY OF SINGLE-CAVITY VORTEX

GASEOUS NUCLEAR ROCKETS

NASA-TN-D-1579 N63-15693 II

DESIGN AND OPERATIONAL PERFORMANCE OF SODIUM FLASH

VAPORIZATION FACILITY

NASA-TN-D-166} N63-15695 27

CHARGE-EXCHANGE EFFECT ON ACCELERATOR IMPINGEMENT

OF ELECTRON-BOMBARDMENT ION ROCKET

NASA-TN-D-1657 N63-15766 27

NUMERICAL ANALYSIS OF ION SOURCE OPTICS -

THRUSTOR

NASA-TN-D-1665 N63-15767 27

HYDRDMAGNETIC STAGNATICN-POINT BOUNDARY LAYER WITH

ARBITRARY PRESSURE GRADIENT AND MAGNETIC FIELD

NASA-TN-D-IT03 N63-15768 Ii

INFLUENCE OF MICROSTRUCTURAL INCLUSIONS ON WEAR

AND FRICTION OF NICKEL AND IRON ALLOYS IN VACUUM

ENVIRONMENT

NASA-TN-D-170S N63-15769 17

ANALYTICAL STUDY OF TURBINE-GEOMETRY

CHARACTERISTICS FOR ALKALI METAL TURBOELECTRIC

SPACE POWER SYSTEM

NASA-TN-D-I710 N63-15770 06

YIELD OF NITRIC OXIDE FROM HYOROGEN _ HYDRCCARBCNS

WITH NITROUS OXIOE

NASA-TN-D-1736 N63-15954 26

STEAOY-STATE, STAGNATION-POINT, HEAT TRANSFER RATE

MEASURING DEVICE

NASA-TN-C-1704 N63-15957 15

BASE HEAT TRANSFER, PRESSURE RATIOS, AND

CONFIGURATION EFFECTS ON SATURN C-} MODEL AT

MACH 0.1 TO 2.0

NASA-TN-D-15b6 N63-16159 36

MELTING, EXTRUDING AND MECHANICAL PROPERTIES uF

ELECTRON-BEAM-MELTED TUNGSTEN

NASA-TN-D-I707 N63-16161 IE

SOLUTION OF POISSON EQUATION FOR BOUNDARY

CONDITIONS BY APPROXIMATIONS - MATRIX ANALYSIS -

IBM 7090 COMPUTER PROGRAM FOR ION BEAM

NASA-TN-O-1711 N63-16162 II

HEAT AND FLUID FLOW COMPUTATIONS - FORTRAN DIGITAL

COMPUTER

NASA-TN-D-1664 N63-16290 23

SLOSH DAMPING EFFECTIVENESS OF POSITIVE EXPULSION

BAGS AND DIAPHRAGMS IN SPHERICAL TANKS

NASA-TN-D-1712 N63-16601 lI

CALIBRATION OF THERMOCONDUCTIVITY VACUUM GAUGE TO

lO MINUS 4 TGRR BY MEANS CF VCLUME-RATIC

CALIBRATION SYSTEM - PRESSURE MEASUREMENTS

NASA-TN-D-1729 N63-16669 17

ROCKET ENGINE ABLATIVE MATERIAL PERFORMANCE AFTER

POST-RUN COOLING AT SIMULATED ALTITUDE PRESSURES

NASA-TN-D-1726 N63-16688 13

DISPERSION AND DAMPING OF LONGITUDINAL ELECTRON

OSCILLATIONS IN THERMAL PLASMA

NASA-TN-D-1734 N63-16711 2A

CATASTROPHIC FRACTURE CF LIQUID-FILLED TANKS

UNDER IMPACT BY HIGH-VELOCITY PARTICLES

NASA-TN-D-1537 N63-16BBO 33

NATURAL MODE FREQUENCIES AND SLOSH FORCES FROM

LIQUID SLOSHING IN TOROIOAL TANKS

NASA-TN-D-1709 N63-I69Bb 23

COUPLINGv VALVEw AND FLOWMETER FCR TRANSFER OF

LIQUID FLUORINE

NASA-TN-D-1727 N63-I6989 15

!083



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION. CORPORATE SOURCE INDEX

ENTHALPY PROFILE EFFECT ON ELECTROTHERMAL ENGINE

USING HYDROGEN FUEL

NASA-TN-D-I732 NG3-16gg5 27

BOILING HEAT FLUX IN CHANNEL FLOW - CRITICALITY

FACTOR

NASA-TN-D-1656 N63-LTBI4 13

AIR LEAKAGE MEASUREMENT OF PLUM BROOK REACTOR

VESSEL

NASA-TN-D-1731 N63-18209 23

GEOMETRIC PROPERTIES AND ELASTIC STRESS

DISTRIBUTIONS IN CASSINIAN DOMES

NASA-TN-D-1741 N63-18232 23

THERMAL DECOMPOSITION OF LINEAR PERFLUOROALKANES -

PERFLUOROPRDPANE, PERFLUOROETHANE AND CARBON

TETRAFLUORIDE

NASA-TN-D-1744 N&3-L8233 07

WAVE PROPAGATION DIRECTION ON PLASMA

RESONANCES - RESONANT FREQUENCY SENSITIVITY TO

DEPARTURE FROM PURELY TRANSVERSE PROPAGATION

NASA-TN-D-1875 N63-18652 24

ACCELERATOR GRID SYSTEMS FOR ELECTRON BOMBARDMENT

ION THRUSTORS

NASA-TN-D-IAII N63-18653 27

NEUTRALIZATION TESTS ON ELECTRON-BOMBARDME:_T ION

ENGINE

NASA-IN-D-1733 N63-18655 27

USING HALOGENS FOR CHEMICAL REGENERATION OF

THERMIONIC DIODE SURFACES

NASA-TN-D-18TT N63-1B662 07

COMPARISGN OF EXPERIMENTAL TO PREDICTED HEAT

TRANSFER IN BELL SHAPED NOZZLE WITH UPSTREAM FLEW

DISTUREANCES

NASA-TN-D-1743 N63-18894 13

PLUM BROCK REACTOR - MEASUREMENT OF HYDRAULIC

CHARACIERISTICS

NASA-IN-O-1725 N63-19177 10

DIRECTIONAL LMISSIVITY ANO REPLECTIVITY DF RADIANT

ENERGY FROM SPECULAR, GRAY, ISOTHERMAL GROOVES

NASA-TN-D-1874 N63-19179 II

CCMPATI_ILITY OF CESIUM VAPOR WITH SELECTED TESI

MATERIALS - REFRACTORY METAL, PRECIOUS METAL,

LIGHT METAL & NONMEIAL AT HIGH TEMPERATURES

NASA-TN-D-1739 N63-19650 07

MATHEMATICAL ANALYSIS CF CONVECTIVE HEAT TRANSFER

IN NUCLEAR ROCKET NOZZLE

NASA-TN-D-1742 N63-19651 13

ELASTIC STATE DETERMINATION OF THERMAL STRSSS IN

THIN, FLAT PLATE OF FINITE DIMENSIONS

NASA-TN-D-1740 NG3-19733 33

RECIPROCITY IN QUANTUM MECHANICS

NASA-TN-O-1985 N63-20347 23

SOUND WAVE PERTURBATIONS IN HYDRAULIC LINES WITH

CLOSED-END SIDE BRANCH - FLOW E PRESSURE WAVES

NASA-TN-D-IB76 Nb3-2ObO4 ii

EFFECT ON PARTICLE-SUBSTRATE BONDING OF PLASMA-

SPRAYED MATERIAL

NASA-TN-D-17O5 N63-20888 24

GAUSS HYPERGEDMETRIC FUNCTION

NASA-TN-D-I735 N63-20889 20

ASYMMETRIC PENSHAPE NOZZLE IN SUPERSONIC WIND

TUNNEL FOR ATTITUDE CONTROL OF MULTISTAGE VEHICLE

NASA-TN-D-£B61 N63-21BB7 31

THERMIGNIC ELECTRON EMISSION CURRENTS :ROM CESIUM

COATED TUNGSTEN ACCELERATOR ELECTRODES IN ION

THRUSTERS

NASA-TN-D-IB79 Nb3-21890 06

GASEOUS-FILM COOLING OF ROCKET COMBUSTION CHAMBER

NASA-TN-D-198B N63-21895 27

ALLOYING EFFECT ON TENSILE PROPERTIES AND MICRO-

STRUCTURE OF TUNGSTEN-FIBER-REINFORCED COMPOSITES

NASA-TN-D-1568 N63-22110 18

EFFECT OF VARIABLE THERMAL PROPERTIES AND

TEMPERATURE DISTRIBUTION ON ONE-DIMENSIONAL HEAT

TRANSFER IN RADIATING FINS CF ELECTRIC MOTOR

NASA-TN-D-I878 N63-22LII 13

STRESS-STRAIN DIAGRAMS FOR TUNGSTEN-FIBER-

REINFORCED COPPER COMPOSITES

NASA-TN-D-1881 N63-22112 18

COMPUTER PROGRAM FOR COMPUTATION OF CHEMICAL

EQUILIBRIUM COMPOSITIONS, ROCKET PERFORMANCE, AND

CHAPMAN-JOUGUET DETONATIONS

NASA-TN-D-1737 N63-22162 20

SHEATH NEAR A PLANE ELECTRODE BOUNDING A

COLLISIONLESS PLASMA IN MAGNETIC FIELDS

NASA-TN-O-1992 N63-22572 09

CALCULATION OF MAGNETIC FIELD DISTRIBUTION OF

FINITE HELICAL SOLENOID

NASA-TN-O-I993 N63-22601 23

MINIMUM OIL FLOW REQUIREMENTS OF HIGH-SPEED BALL

BEARINGS

NASA-TN-D-1994 NB3-22713 17

VISCOSITIES AND THERMOCGNDUCTIVITIES OF GASES AT

HIGH TEMPERATURES SUITABLE FOR HEAT TRANSFER

CALCULATIONS

NASA-TR-R-132 N63-22862 13

EFPFCTS OF REGENERATIVE ANO RAOIATION COOLING ON

THRUSTOR PERFORMANCE FOR FROZEN FLOW

NASA-TN-D-1738 N63-23676 23

ANSULAR DISTRIBUTION OF EMITTED AND REFLECTED

RADIANT ENERGY FROM DIFFUSE GRAY ASYMMETRIC

GROOVES

NASA-TN-O-19B7 N63-23680 23

NUMERICAL ANALYSIS OF DIRECT NUCLEAR

ELECTRDGENERATOR CELLS USING CERIUM 144 BETA-

EMITTING RADIOISOTOPE SOURCES

NASA-TN-D-207O N63-23683 23

EFFECT OF CONTACT ANGLE AND SPACE VEHICLE TANK

GEOMETRY ON CONFIGURATION OF ROCKET PROPELLANT

LIqUID-VAPOR INTERFACE DURING WEIGHTLESSNESS

NASA-TN-D-2075 N63-23684 02

THERMODYNAMIC PROPERTIES TO 6OOO-DEG KELVIN FOR

SUBSTANCES INVOLVING FIRST 18 ELEMENTS IN THEIR

NATURAL STATE

NASA-SP-3001 N63-23715 13

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION.

MANNED SPACECRAFT CENTER, HOUSTON, TEX.

DEVELOPMENT OF INFLATABLE PERSONAL EQUIPMENT FOR

ASTRONAUT SURVIVAL AT SEA

NASA-TN-D-IOBB N63-11740 16

SPACECRAFT AND LAUNCH-VEHICLE PERFORMANCE, MISSION

OPERATIONS, AEROMEDICAL ANALYSISI PILOT

PERFORMANCE, PILOTS FLIGHT REPORT

NASA-SP-I2 N63-I1990 32

EQUATIONS FOR PREDICTING AERODYNAMIC STABILITY OF

BODIES OF REVOLUTION WITH OFFSET CENTERS OF

GRAVITY AT SUPERSONIC AND HYPERSONIC SPEEDS

NASA-TN-D-IO85 N63-17552 20

CHRONOLOGY OF PROJECT MERCURY

NASA-SP-4001 N63-2184B 32

MERCURY PROJECT SUMMARY - RESULTS OF FOURTH MANNED

ORBITAL FLIGHT

NASA-SP-_5 N63-21951 OL

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,

MARSHALL SPACE FLIGHT CENTERt HUNTSVILLE_ ALA.

THERMAL RADIATION INCIDENT ON AN EARTH SATELLITE

NASA-TN-D-1524 N63-£1121 2B

MONTHLY & ANNUAL WIND DISTRIBUTIONS AS FUNCTION OF

ALTITUDE FOR PACIFIC MISSILE RANGE
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CORPORATE SOURCE INDEX SPACE TECHNOLOGY LABS.w INC,t REDONDO BEACHt CALIF.

NASA-TN-D-1569 N63-12003 21

JUNO II PROGRAM - S-46 SATELLITE

NASA-TN-D-608 N63-12252 32

HEAT TRANSFER IN LAMINAR FLOW OF INCOMPRESSIBLE

FLUIDS

NASA-TN-D-1527 N63-12678 11

MASS OF LIQUID PROPELLANT WITHIN SPACECRAFT

PROPELLANT TANK SUBJECTED TO ZERO GRAVITY

NASA-TN-D-1571 N63-13303 15

LUNAR SURFACE BALLISTICS_ HAZARDS OF SPACECRAFT

LANDING OR LAUNCHING, PARTICLES - EXHAUST GASES

NASA-TN-D-1526 N63-13515 29

LAUNCH DEFLECTOR DESIGN CRITERIA ANO SATURN C-1

DEFLECTOR FOR EXHAUST JET ENERGY DISTRIBUTION

NASA-TN-D-12T5 N63-14025 31

RECURSION RELATION DEVELOPED FROM CERTAIN

DETERMINANTS, COMPUTATIONAL RCUTINE TO EVALUATE

SUCH DETERMINANIS

NASA-TN-D-III2 N63-14249 20

OPTICAL AND INFRARED PROPERTIES OF METALS -

OPTICAL PROPERTIES OF SATELLITES

NASA-TN-D-1523 N63-14272 23

WIND FLOW IN 80 TO 400-KM ALTITUDE REGION OF

ATMOSPHERE - IONOSPHERE - FOR USE IN SPACE VEHICLE

DESIGN STUDY

NASA-TN-D-15T3 N63-14273 I2

MONTHLY & ANNUAL TEMPERATURE_ PRESSURE DENSITY

ALONG BOTH MERIDIAN WEST

NASA-TN-D-1641 N63-15346 21

CALCULATED RESULTS FOR TRANSIENT HEATING AND

MELTING OF GLASS SHIELD AT STAGNATICN POINT OF

REENTERING ICBM

NASA-TN-D-1643 N63-15347 30

ANALYSIS OF WEIGHT PARAMETERS INFLUENCE ON

PROPULSION REQUIREMENTS OF ORBIT-LAUNCHED VEHICLES

NASA-TN-D-1525 N63-15351 34

PERIODIC SOLUTION OF RESTRICTED THREE BODY PROBLEM

AS ANALYTIC CONTINUATION OF KEPLERIAN ELLIPTICAL

MOTIONS

NASA-TN-D-]BSg N63-15421 20

DETAIL WIND DATA AS MEASURED BY THE FPS-16 RADAR

SPHERICAL BALLOON TECHNIGUE - RADAR

TRACKING

NASA-TN-D-1572 N63-15692 12

WELDING TECHNIQUES

NASA-SP-501 N63-15862 17

ORBIT LAUNCHED NUCLEAR VEHICLE DESIGN AND

PERFORMANCE EVALUATION PROCEDURE FOR ESCAPE AND

PLANETARY MISSION

NASA-TN-O-1570 N63-16986 34

ASCENT FROM LUNAR SURFACE - SINGLE STAGE RGCKEI IN

RETURN TO EARTH PHASE OF SPACE MISSION

NASA-TN-O-1644 N63-16987 29

EARTH-MOON SYSTEM TRAJECTORY - RETURN TO EARTH

PHASE OF SPACE MISSION - FREE RETURN FROM LUNAR

SPACE FLIGHT

NASA-TN-D-1833 N63-16993 29

CONSISTENT SYSTEM OF ASTRODYNAMIC CONSTANTS -

ASTRONOMICAL UNITy SOLAR PARALLAX, AND OTHERS

NASA-TN-D-1642 N63-18128 05

ERROR PROPAGATION OF INTERPOLATION FORMULAS FOR

SECOND ORDER DIFFERENTIAL EQUATIONS - ERROR

ANALYSIS

N_SA-TN-D-1834 N63-1BI30 20

ATMOSPHERIC QUANTITIES IN ROCKET TECHNOLOGY -

DYNAMIC PRESSUREI DRAGt LIFTt AXIAL FORCES

NASA-TN-D-1830 N63-18161 27

FAR FIELD ACOUSTIC RESONANCE DUE TO PROPAGATION OF

SOUND FROM ROCKET ENGINE

NASA-TN-D-1832 N63-18887 23

TRAJECTORY SIMULATION FOR STABILITY AND CONTROL

STUDIES OF MULTIENGINE BOOSTERS

NASA-TN-D-1838 N63-19734 29

PREDICTION OF ROCKET VEHICLE ENVIRONMENT -

STATISTICAL ANALYSES OF STRUCTURAL CONFIGURATION

IN VIBRATION

NASA-TN-D-1836 N63-21889 33

EIGENVALUES ASSOCIATED WITH PARTITION FUNCTION OF

ATOMS IN INTERIOR OF PLASMAS - MATHEMATICAL

TREATMENT OF IONIZATION

NASA-TN-D-IIII N63-23122 24

EFFECT OF PROPELLANT SLOSHING ON STABILITY OF

ACCELEROMETER CONTROLLED RIGID SPACE VEHICLE

NASA-TN-D-1831 N63-23677 26

NATIONAL BUREAU OF STANOARDSt WASHINGTON, D.C.

TOPSIDE SOUNDINGS OF IONOSPHERE

NASA-TN-D-153B N63-13838 12

NEW YORK U., N.Y.

USE AND CALIBRATION OF INSTRUMENT FOR MEASURING

TORSIONAL RIGIDITY OF STIFFENED PLATES

NASA-TN-D-2007 N63-18669 15

TWO-CENTER TWO-ELECTRON HYBRID INTEGRALS ARISING

FROM ATOMIC ORBITALS

NASA-TN-D-146-1IIIAI N63-22705 23

TWO-CENTER TWO-ELECTRON HYBRID INTEGRALS ARISING

FROM ATOMIC DRBITALS

NASA-TN-D-146-1II/BI N63-22706 23

TWO-CENTER TWO-ELECTRON HYBRID INTEGRALS ARISING

FROM ATOMIC ORBITALS

NASA-TN-D-146-IIIICI N63-22707 23

0
OHIO STATE U,t COLUMBUS.

THERMODYNAMICS AND PROPAGATION OF CARBON MONOXIDE-

AIR DETONATION WAVES AT VARIOUS INITIAL PRESSURES

NASA-TN-D-1667 N63-10802 23

FORMATION OF DETONATION WAVES BY OXYGEN-HYDROGEN

FUEL MIXTURE IN VARIABLE GEOMETRY TUBES

NASA-TN-D-1983 N63-16746 I!

R
RENSSELAER POLYTECHNIC INST,_ TROY, N.Y.

PHOTOCHEMISTRY OF VENUS ATMOSPHERE - ABSORPTION

SPECTROSCOPY AND IRRADIATION STUDIES OF MODEL

ATMOSPHERIC GASES

NASA-TN-D-1984 N63-17208 29

NITROGEN PLASMA AFTERGLOW - MICROWAVE TRANSMISSION

AND MICROWAVE CAVITY MEASUREMENTS

NASA-TN-D-2226 N63-23653 24

REPUBLIC AVIATION CORP. t FARMINGDALE, N.Y.

RELATIONSHIPS BETWEEN HUMAN ABILITY TO ENDURE

PAIN & PERSONALITY, 8 SENSORY DEPRIVATION

NASA-TN-D-2113 N63-20892 17

S
SCRIPTA TECHNICAw INC.t WASHINGTON_ D.C.

POSTURAL REFLEXES IN ANIMALS UNDER INCREASED AND

DECREASED GRAVITY - AOAPTION UNDER WEIGHTLESSNESS

NASA-TT-F-13O N63-13222 16

TONUS OF RABBIT EYE MUSCLE UNDER WEIGHTLESSNESS

NASA-TT-F-131 N63-13223 16

SOUTHWEST RESEARCH INST. t SAN ANTONIOt TEX.

GAS CHROMATOGRAPHIC MEASUREMENT OF TRACE

CONTAMINANTS IN SIMULATED SPACE CABIN

NASA-TN-D-1825 N63-13189 07

SPACE TECHNOLOGY LABS. I INC.t REOONO0 BEACH_ CALIF.

INVESTIGATION OF RESONANTt NONLINEARt NONPLANAR

FREE SURFACE OSCILLATIONS OF FLUID

NASA-TN-D-1B70 N63-15509 11
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STANFORD RESEARCH INST. t MENLO PARK! CALIF. CORPORATE SOURCE INDEX

NEUTRALIZATION TESTS ON ELECTRON-BOMBARDMENT ION

ENGINE

NASA-TN-O-1733 N63-18655 27

IONIZATION ASSOCIATED WITH HYPERVELOCITY IMPACT

NASA-TN-D-2091 N63-20609 29

RADIATION MEASUREMENT DATA FROM EXPLORER Vl

SATELLITE

NASA-CR-4 N63-22806 32

STANFORD RESEARCH INST. t MENLO PARKw CALIF.

INFRARED SPECTROPHOTOMETRY FOR LUNAR AND PLANETARY

SOIL ANALYSIS

NASA-TN-D-18TI N63-14406 29

STANFORD U., CALIF.

INTERACTION OF THERMAL RADIATION AND FLUID FLOW IN

ACOUSTIC APPROXIMATION

NASA-TR R-138 N63-17551 II

HEAT TRANSFER WITH LAMINAR FLOW IN CONCENTRIC

ANNULI WITH CONSTANT AND VARIABLE WALL TEMPERATURE

AND HEAT FLUX

NASA-TN-D-1972 N63-20324 13

FEASIBILITY OF MICROMETEOROID VELOCITY DETECTOR

NASA-TN-D-1977 N63-21271 12

NONLINEAR CLOSED-LOOP CONTROL SYSTEMS WITH

STATIONARY STOCHASTIC INPUTS

NASA-TN-O-2061 N63-Z2861 06

SYLVANIA ELECTRIC PRODUCTS, INC.t WALTHAMt MASS.

MAGNETOHYDROOYNAMIC WAVE PROPAGATION IN DIPOLE

MAGNETIC FIELD

NASA-TN-D-1689 N63-II124 24

T
TEXAS A_M U., COLLEGE STATION.

ELLIPTICAL ORBITS - ECCENTRICITY AND ANOMALY DATA

COMPUTER SOLUTION OF KEPLER EQUATION

NASA-TR-R-158 N63-16258 29

TOKYO U, /JAPAN/.

DEVELOPMENT OF SOUNDING ROCKETS IN JAPAN - RADAR

AND OPTICAL TRACKINGt MANAGEMENT, AEROOYNAMICSt

ROCKOON, AND ELECTRONIC EQUIPMENT

NASA-TT-F-87 N63-13251 04

U
UNITED AIRCRAFT CORP.t FARMINGTONt CDNN,

PERTURBATIONS _ TRAJECTORY OF SATELLITE SUBJECT TO

GRAVITY OF ONE CELESTIAL BODY BY ACCELERATION

HODOGRAPH METHOD

NASA-CR-I9 N63-21897 29
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A
ABBOTT, F. T., JR.

PCWERPLANI AUTCPREC_SSIDN CN TURBOPROPELLER

TRANSPCRT AIACRAPT r

NASA-TN-D-IB06 N63-L96C6 C]

ABRAHAMe L. H.

STRUCTURAL DY._ICS PROBLEMS IN SUPPORT OF FUTURE

SPACE MISSION

NASA-TN-D-2059 N63-19610 34

ADAMS, E° W.

HEaT TRANSFER IN LA_Ii#_R FLOW OF INCOMPRESSIBL_

FLUIDS

NASA-TN-O-IS27 N63-1247_ Ii

ADAMS, J. J.

SIW_LATOR STUDY OF AN ACTIVE CONTROL SYSTEM FOR A

SPINNING BODY

NaSA-TN-D-1515 N63-LLI22 30

M:ASURING HUMAN TRANSFER FUNCTIONS - DETERMINATICN

OF VARIABLE GAINS USING ANALCG AUrOPILCT A_C HUMAN

PILOT CPERATING FLIGHT SIMULATOR CONTROLS

NASA-TN-D-1782 N63-15241 14

AUTOMATIC ATTITUDE CONTROL SYSTEM TEST FOR

SATELLITE USING INERTIA WHEELS MOUNTED CN AIR

BEARINGS

NASA-TN-D-1969 N63-21_g3 32

HUMAN PILOT TRANSFER FUNCTION IN CLOSED LOOP

SINGLE DEGREE OF FREEOOM ATTITUDE CONTROL SYSTEM

NASA-TN-D-1952 NB3-22136 14

AGTEt G°

TUNGSTEN AND MOLYBDENUM METALLURGY AND

METALLOGRAPHY

NASA-TT-F'135 N63-18312 LE

AIKENw W. Set JR,

RESEARCH PROBLEMS CONCERNING AIRCRAFT CREMATION -

PERFORMANCEt FIREw TRAFFIC CONTROL, AND COLLISION

NASA-TN-D-1596 N63-13184 Ol

AKASOFUw S.-l,

MAGNETIC FIELD OF A MCOEL RADIATION BELT

NASA-TN-O-L46T N63-1036g 28

MAGNETIC FIELD OF LOW ENERGY PROTON BELT

REVEALED BY EXPLORER Xll MEASUREMENTS AND

CALCULATICN5 FROM SIMULATED CONOITIO_

NASa-T;_-_-I_74 _C3-13821 12

MAG_ETI_ FIELD OF RAOIATICN BELTS - TRAMPLE

PARTICLES

_ASA-T_-D-17_2 _63-17141 12

ALBRIGHTt G. A.

RELATICNSHIPS BET_ESN _UMAN AeILITY TO FNCUPE

PAIN & PERSONALITY, & SENSORY C_PRIVATION

N_SA-TN-D-211_ N63-20_92 16

ALEXANDER, W. M.

DIRECT _EASURE_ENTS CF CCSMIC DUST SF_WERS

NASA-T_.-_-I5_4 "_63-12C_2 32

ALLEN, G. P.

LUERICaIIC:N CHARACTERISTICS OF BEARING STEEL I_

LIQUID OXYGEN IN R_CKET Ei_GINES

'_AS_-TN-D-IS_C N63-125_I 17

ALLEN, H. J.

NASA-U_;IVERSITY CRNFERENCE ON SPACE - NUCLEAR,

CHEMICAL A'_9 ELECTRIC PROPULSICN - AERCDYNAMICS,

GAS _YNAHICS AND PLAS_:A PHYSICS - V_L IT

NASA-SP-II, VCL. 2 N63-I1502 2_

CA_ OYNA_ICS I_ SPACE _XPLCRATION

NASA-SP-2A N63-II51_ ii

ALLEN, H., JR,

RZLATIVE IGNITABILITY CF SOLID PRCPELLANTS _XPOS_?

TO CHLCRINE TRIFLUCRIDE

NASA-T'I-_-I533 NE3-!IBIC 2C

ALLENt J. L.

EASE _[AT TRANSFER, PRESSURE RATIOS, ANO

CC_;_IGURATICN _FFECTS C_ SATURN C-1 VECEL AT

_ACH 0.I TO 2.0

NASA-TN-D-1566 N63-16159 3C

ALZOFON, F. E.

VARIATIONAL APPROACH TO CALCULATION C_ CHARGE

EXCHANGE CRESS SECTICNS FCR ADIABATIC COLLISION

NASA-IN-D-165_ N63-16391 24

ANDERSON, P. A.

CAVITATION AND NONCAVITATION P_RFORMANCE _F A FLAT

PLAT_ HELICAL INDUCER

,_ASA-TN-O-14_g N63-10336 Ii

ANDERSON, O. L,

HEMISPHERICAL EMITTANCE CF METALLIC SPECIMENS DUE

TC SPUTTERING WITH HYDROGEN IONS

NASA-TN-O-16_ N63-12214 23

ANDERSON, M. R.

NASA-UNIVERSITY CONFERENCE ON SPACE - ROCKETS,

GEOPHYSICS, ASTRCNCMY, CELESTIAL MECHANICS AND

BIOASTRONAUTICS - VOL I

NASA-SP-11_ VOL. I N63-1LS01 29

LUNAR AND PLANETARY SCIENCES IN SPACE EXPLCRATICN

NASA-SP-14 N63-11504 2g

ANDERSON, L, Ao

AERODYNAMIC,EVIDENCE OF ENTRY AND ABLATION OF

TEKTITES IN EARTH ATMCSPHERE

NASA-TR-R-I_4 N63-LE776 19

ANDERSON, M, S,

BUCKLING CF RING-STIFFENED CYLINDERS UNDER A PURE

BENDING MOMENT AND A NDNUNIFORM TEMPERATURE
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ANDERSON, R.A. PERSONAL AUTHOR INDEX

DISTRIBUTION

NASA-TN-D-1513 N63-I0179 33

ANDERSON, R. A.

NASA-UNIVERSITY CONFERENCE ON SPACE - NUCLEAR,

CHEMICAL AND ELECTRIC PROPULSION - AERODYNAMICS,

GAS DYNAMICS AND PLASMA PHYSICS - VOL IT

NASA-SP-II_ VOL. 2 N63-11502 29

STRUCTURES FOR SPACE SCIENCE - WINGED VEHICLE_,
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